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foreword 


The  study  reported  here  wei  conducted  by  the  Humen  Fectors  Group,  Baheviorcl 
Sciences  Division,  Pioneerins  Research  Laboratory,  at  the  request  of  the  General  Equipment 
and  Packaging  Laboratory.  This  work  was  dona  under  Project  1J662713DJ40,  Structural 
Mechanics  of  Tentage  under  Task  07,  Studies  to  Improve  the  Habitability  of  Field  Shelters, 
Work  Unit  001,  Human  Factors  and  Resaareh  in  Support  tha  Oavalopmant  of  a Tent 
or  Tents  for  Two  to  Ten  Man  Suitable  for  Back  PKkIng.  Elements  of  the  Pioneering 
Research  Laboretory  have  now  been  Incorporated  Into  the  currant  Food  Sciences 
Laboratory. 
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ABSTRACT 


A qg«(tfonn*lr«  to  Wontlfy  atnoral  troM  of  function*!  tlv<!flc*nc*  critical 

to  porformano*  of  tantiga  In  th*  fltld  and  to  provld*  tvaluatlon  of  currant  ttntap*  with 
ragard  to  a nutnbar  of  ipaclflc  factori  auch  at  anvironrnantal  protactlon  and  ipac*  m«i 
adminlnarad  to  a panal  of  96  r*^>ondanta. 

Raauiti  of  iha  quaationnalra  tdantiflad  thra*  major  areas  of  functional  concern  related 
to  th*  panal's  aatis^lon  with  perfontianca  of  tantaga  in  the  field;  1)  adaquacy  of 
anvironrnantal  protactlon;  2)  adaquacy  of  q>*ca;  and  3)  ease  of  erection,  striking,  and 
packing.  Evaluations  of  soma  cunant  tantaga  wid;  regard  to  thesa  general  areas  and  the 
specific  factors  which  coritrlbut*  to  tham  have  been  provided  In  addition  to  suggestions 
and  opinions  from  tha  panel  regarding  optimal  dealer,  materials,  and  soma  proposed 
innovations. 


INTRODUCTION 


In  providing  human  facton  support  of  the  U.S.  Army  Natidc  Laboratories  functional 
field  thaitar  program,  it  vres  determinad  that  tyilamatic  Information  regarding  particuiarly 
positive  or  nagativa  aspects  of  current  field  tentage  would  be  of  importance  in  such  an 
effort  Sc  :h  Infotmation  would  permit  specification  of  features  to  be  retained  In  future 
tentage  and  would  provide  a means  of  identification  of  significant  problem  areas  warranting 
further  investigation  during  prototype  development  In  an  attempt  to  develop  such 
information,  a questionnaire  concerning  portable  field  shaiters  vves  prepared  for 
administration  to  e panel  consisting  of  a relatively  ilmitad  number  of  military  and  civilian 
perionnal  with  varied  experience  with  tantsge.  The  purpose  of  the  questlonnalri  was 
basically  twofc/d:  1)  to  identify  general  areas  of  ^nctional  significance  critical  to 

performance  of  shelta.,>  In  the  field;  and  2)  to  provide  evaluation  of  currant  tentage  with 
regard  to  a number  of  specific  fectors  ralated  to  such  areas  as  habitability,  space,  and 
anvironmantai  protection. 


Method 

A draft  interview  guide  and  quastlcnnalte  consisting  of  approximately  100  test  items 
dealing  with  various  aspects  of  tha  design  and  use  of  Army  tentage  was  developed  and 
administered  to  e group  of  seven  Individuals,  e number  of  whom  hed  hed  design  or  field 
experience  with  tents  end  a number  of  whom  were  experienced  in  design  end  administration 
of  questionnaires  end  surveys.  Based  upon  en  anaiysii  of  the  information  content  of 
the  designer  aiid  user  responses  and  e critique  provided  by  the  deslgnars,  users,  end  survey 
experts,  the  questionnaire  was  modified  end  e revised  questionnelre  was  developed  and 
administered  to  tha  actual  panel. 

The  revised  questionnalm  included  e personal  data  sheet  relavant  to  exparlanca  in 
design  and  use  of  tents,  two  criterie  liste  which  were  applicable  to  man- portable  ihaltara, 
and  e series  of  thirty-one  short-enswer  and  multiple-choice  questions  dealing  with  tha 
design,  imterlais,  end  use  of  a nuntbar  of  sizes  of  tents.  Short-answer  questions  were 
Included  in  order  to  permit  the  panel's  expert  tent  designers  anti  users  maximum  freedom 
in  expressing  opinions  and  offeiing  suggestions  concerning  tha  tents.  A complete  copy 
of  the  revised  quastionneira  Is  included  in  tha  Appendix. 

The  questionnaire  was  satisfactorily  completed  by  a total  of  96  respcndents.  Tebla  1 
prasants  the  number,  type,  and  organization  of  various  segments  which  constituted  this 
96  person  penal. 

The  panel  was  composed  of  both  military  and  civilian  expert  designers  end  users. 
The  military  varied  in  their  rank,  branch  of  service,  and  tontage  experience.  The  civilian 
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Tibl«  1 


Nutnb«r,  Jrad*,  Brandi,  and  Organization  of  Raapondanti 
Kfho  Complatad  ^a  Ouatt'ionnairt 


No.  «3rada 


Branch,  Occupation,  or  Spaclalty  Organitatlon 


7 Enlittad  Man 
18  Enlinad  Man 

4 Fiald  Grad:/  Officer 
22  Company  Grade  Officers 
4 Wranent  Officer 
I*'  Enlinad  Men 

4 Company  Grauu  Officers 

8 Enlisted  Men 
1 Civilian 

1 Field  Grade  Officer 
1 Company  Grade  Officer 
1 Enlinad  Man 


10th  & 12  Specie!  Forces 
842  Engineering  Co. 

Infantry 

Infantry 

n&D 


Engnr. 

Engnr, 


QMC 

AGC 


ne  —Ft.  Oevens, 
MA 


-US  Army  Material 
Commend  Infentry 
R8iD  Llason  Office 
Ft,  Banning,  GA 

—US  Army  Natick  Labs 
Natick,  MA 


5 Civilian 

6 Chrlllen 


Tent  manufacturers 
Mountain  climbers 


Total 


SS 


members  of  the  panel  were  for  the  most  part,  experts,  represented  by  a tent  manufacturers' 
trade  association  and  a group  of  campers  and  mountain  climbers  from  a Northeast  region 
mountain  climbing  club.  The  questionnaire  was  completed  by  the  various  segments  of 
the  panel  during  the  period  December,  1972,  through  March,  1973. 

Results  and  Discussion 

The  results  section  is  divided  into  the  four  major  subject  categories  dealt  with  in 
the  questionnaire  Itself.  The  major  categories  include:  1)  Criteria  and  Preferences  — an 
analysis  of  responses  to  questions  designed  to  identify  those  characteristics  of  tents  which 
the  panel  considered  of  primary  importance;  2)  Environmental  Protection  and  Space  — 
a summary  of  responses  to  questions  which  dealt  with  the  adequacy  of  environmental 
protection  and  the  space  afforded  by  several  sizes  of  tents;  3)  Human  Factors  and 
Habitability  — an  analysis  of  questions  related  to  use  and  handling  and  to  other  habitability 
factors  of  various  sizes  of  tents;  and  4)  Design,  Materials,  and  Repair  — a number  of 
questions  which  sampled  opinion  regarding  the  optimal  support,  materials,  and  repair  items 
to  be  used  in  tents.  The  complete  copy  of  the  questionnaire  in  the  Appendix  can  be 
used  to  obtain  further  information  regarding  the  exact  wording  and  format  of  each  of 
the  questions  discussed  In  this  section.  To  facilitate  reference  to  the  Appendix,  each 
question  is  identified  by  its  questionnaire  number  as  it  is  discussed. 

SECTION  I 


Criteria  and  Prefarencas 

The  primary  purpose  of  the  questions  included  in  the  criteria  and  preference  section 
was  Identification  of  those  characteristics  of  tents,  whether  military  or  civilian,  which  the 
panel  considered  to  be  of  major  importance  in  a tent  designed  to  be  back -packed. 
Identification  of  these  critical  characteristics  was  undertaken  in  two  ways:  (1)  through 
panel  ratings  on  numerous  criteria  judged  on  an  a priori  basis  as  principal  tentage  design 
considerations  and  (2)  through  requiring  the  panel  to  identify  those  characteristics  of  both 
civilian  and  military  tentage  which  they  had  liked  or  disliked  most  or  which  needed 
improvement  to  upgrade  the  functional  performance  of  tents  in  the  field.  The  critical 
characteristics  identified  through  the  criteria  method  will  be  reported  first  followed  by 
a report  of  those  characteristics  which  emerged  in  the  analysis  of  the  major  likes  and 
dislikes  concerning  tentage. 

Criteria 

Twenty  general  criteria  applicable  to  tents  designed  to  be  back-packed  were  listed 
in  the  first  criteria  section  of  the  questionnaire.  Each  respondent  checked  what  he 
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cont'idered  tha  aight  moit  Important  of  tha  crinrla.  Each  ratpondcnt  than  doubla-chackad 
tha  four  moii  Important  of  tha  aight  criteria  chacki  J inirially,  Tha  total  numbar  of 
tirnet  aach  critarlon  wai  chackad  aenad  to  indicate  tha  panal'i  opinion  of  itt  ralativa 
value  or  importanca.  Table  2 llfta  tha  crinrla  in  rank  order  with  tha  curratpondln;>  accra 
obtained.  Compariaon  of  raw  acoraa  givaa  aoma  paripactiva  of  tha  magnitude  of  tha 
diffarancaa  batwaan  ranka,  Tha  Korea  can  be  catagorUad  Into  tha  four  groupa  Indicated 
by  the  apacad  aactlona  In  Table  2:  100  and  above,  46  through  OS,  26  through  44,  and 
0 through  24.  Each  of  thaaa  groupa  Includaa  approximgtsiy  one  quarter  of  tha  atatamanta 
and  providaa  a convenient  meant  of  ganarally  claaaifying  tha  importance  of  a tant 
charaenriatic  to  tha  lampla.  Tha  criteria  Hated  in  tha  flrat  group  (light  weight,  tmall 
bulk  whan  folded  for  carrying,  aata  of  erection,  protection  from  environmental  atrataea, 
and  adequate  apace)  appear  to  ba  of  ma)or  Importanca  to  tha  temple  by  virtue  of  thair 
high  rankingi.  Tha  other  criteria  fall  Into  three  groupa  In  dacrcating  order  of  Importance. 

Thera  wet  llttlo  dlffarance  In  the  ranking  of  the  general  criteria  by  the  engineer. 
Infantry,  and  apeclal  forcet  mambert  of  tha  military  panel  or  between  tha  military  penal 
ea  a t^ola  and  tha  expert  civilian  panel.  Tha  Spearman  rank  order  cowalation  between 
lagmenta  of  the  military  panel  wet  vary  high  (r|  “ 0.93),  at  wat  tha  correlation  between 
the  military  panel  a«  a whnia  and  tha  civilian  panel  (r|  ■ 0.86). 

In  addition  to  rating  tha  relative  importanca  of  twenty  general  or  global  charactaririci 
of  beck -packed  tents,  respondents  were  elno  adeed  to  state  their  preferences  regarding  more 
specific  criteria  applicable  to  tants  designed  to  be  back-pack^.  Respondents  checked 
the  sixtaan  most  important  of  forty  specific  criteria  listed  for  a tent  that  was  to  ba 
beck-packed.  Respondents  were  than  askad  to  double  check  eight  of  their  original  sixtaan 
choices  in  order  to  indlcata  which  among  the  original  sixteen  ware  oonsidarad  by  them 
to  be  the  most  important  design  and  functional  considerations.  Tha  total  numbar  of 
times  each  crltar{or\  wat  checked,  therefore,  served  to  indicate  the  sample's  opinion  of 
its  raiath/a  value  or  importanca.  Teh  la  3 lists  the  specific  criteria  In  rank  order  in  addition 
to  tha  check  score  obtained  for  aach. 

Inspection  of  Table  3 Indicates  that  protection  .sgalnst  rain  wat  rated  most  Important 
of  tha  specific  criteria  listed,  followed  In  the  rankings  by  ease  of  erection  in  the  dark 
and  the  provision  for  warmth  In  the  cold.  Seven  o*  the  ten  most  highly  ranked  Items 
were  related  to  the  adequacy  of  anvironmentsi  protection  afforded  by  a tent,  ona  with 
adequacy  of  qiace,  ona  with  ease  of  erection,  and  onn  with  ease  of  bKk-packlng  a tent. 

Favorable  and  Unfavorable  Aspects  of  Tarttege 

In  Question  1,  aach  respondent  wat  ad<ed  to  list  two  or  more  things  that  he  liked 
best  about  tha  2 man,  4-9  man,  10  man,  and  larger  tlias  of  tants  which  he  had  used. 
Fig.  1 pra;^nts  tha  parcantaga  of  responiet  falling  into  each  of  three  maior  categories 
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Table  2 


General  Criteria  for  Tents  Designed  for  Back-Packing 


Rank 

Totel 

Score 

Statement 

1 

157 

Light  weight,  even  when  wet. 

2 

125 

Small  bulk  when  folded  for  carrying. 

3 

113 

Easily  and  quickly  erected  and  struck  with  available  tools. 

4 

108 

Protects  soldier  against  environmental  stresses. 

5 

100 

Right  size  for  the  number  of  occupants,  their  gear,  and  the  functions 
to  be  performed  in  the  tent. 

6.5 

61 

Easy  exit  in  case  of  fire  or  attack. 

6.5 

61 

Tent  is  stable  in  the  wind. 

8 

55 

Adequate  ventilation,  even  in  rainy  weather. 

9 

50 

Tent  material  is  flame  resistant. 

10 

.49 

Tent  is  durable  enough  for  six  months  continuous  field  use. 

11 

48 

Convenient  to  handle  and  adjust. 

12.5 

40 

Easy  to  maintain  and  keep  clean. 

12.5 

40 

Affords  or  permits  suitable  camouflage,  world  wide. 

14 

37 

Tent  is  suitable  for  many  uses. 

15 

30 

Protects  stowed  equipment  from  damage  by  the  environment. 

16' 

12 

Small  bulk  when  packaged  for  shipping. 

17 

11 

Adequate  blackout  provisions. 

18 

10 

Illumination  is  adequate  for  activites  to  be  performed  in  the  tent,  day 
or  night. 

19 

4 

Tent  materials  do  not  complicate  wounds. 

20 

3 

Tent  has  good  military  appearance. 

5 


Ttbl*  3 


Rank 

1 

7 

3 

4.5 

4.5 
B 

7 

e 

9 

10 

11 

12 

13 

14 

15 
18 

17 
IB 

18 
20 


Specific  Cfitarla  and  Oaaign  Fattuiat  for  Tants 
Daatgnad  for  Back-Packing 

Total 

Score  Statamant 

133  Tant  protacti  loldlar  againtt  rain, 

118.5  Tant  can  ba  aractad  quickly,  avan  In  the  dart.. 

11B  Tent  halpi  to  keep  aoldlar  warm  In  tha  cold. 

106  Tant  protaett  aoldlar  againtt  wirid. 

10B  Tant  protacti  aoldlar  againtt  motquiccsa  and  odiar  Intacta. 

87  Tant  protacti  loldlar  againtt  mow. 

86.5  Tant  It  compatible  with  ttandard  load-carrying  aqu'ipmant. 

63  Tant  protacti  loldlir  againtt  ground  water. 

BO  Tent  hat  maximum  Intida  ipace,  unobitructei  polai. 

78.5  Tant  floori  are  waterproof  and  durable. 

71.6  Tant  can  te  aractad  on  any  terrain 

70  Mtnimum  Incroita  In  weight  whan  tent  it  wet. 

68.5  Tant  it  aaiy  tu  patch  and  rapalr. 

B9  All  tent  materlalt  are  highly  water  rapailent,  but  tha  walli  breathe 
to  prevent  condaniauun. 

58.5  Tant  halpt  to  keep  tha  loldier  cool  in  heat  and  tunthine. 

58  Tant  hat  minimum  number  of  itakat  and  ropet. 

46.5  Tant  cloluret  work  reliably  at  axtrama  tub-taro  tamparaturat. 

46  All  tant  polat  or  frame  mambart  are  ttandard  and  maximally 

Intarchangaable. 

43  Tant  fabric  rernaint  flexible  at  axtrama  lub-taro  tamparaturat. 

41  Tant  haa  two  axiti. 


B 


TABLE  3 


Rtnk 

21.5 

21.6 
23 
24.5 

24.5 

26.5 
265 

29.5 

25.5 
30 

31.5 

31.5 

33 

34.5 

34.5 

36 

37 
39 
30 
39 


Spwifte  Crittris  wid  Dtiign  FtaturM  for  Tmtt 
OMignod  for  Batk-lWini 


36  Th«  phyciul  characMrlttin  of  the  tent  mater'iai  ara  mlnlmallv  affaclad 
by  long  par'iodi  of  outdoor  axpoiure. 

36  Tent  provide!  for  croit  vantilatlon,  whan  needed. 

3 1 All  hardwera,  tant  pagi,  and  other  pert!  are  "captive"  to  prevent  loit. 

30  Tent  cloiurei  ara  eaiy  to  oparata  with  arctic  handwaar. 

30  All  other  tent  hardware  end  perti  ere  standard  and  IntarehangHble. 

29  Tant  materiel  ii  free  from  unpleasant  odors. 

29  Tha  tant  matarlal  1s  mildew  resistant. 

28  If  tha  tent  has  a floor,  then  1s  a drain  or  zippared  opening  In  the 
floor. 

26  All  hardware,  closures,  and  small  parts  ere  llghtw''ight. 

24  Tent  protects  soldlar  against  snakes. 

20  Ail  hardware,  closures,  and  small  parts  are  corrosion  resistant. 

20  Tant  hardware  and  pa>ic  do  not  become  frrittle,  even  at  extreme 
sub' tare  tamparatures. 

17.5  Shock -cord  suspendons  are  used  to  Improve  the  raslstenca  of  tent  to 
wind. 

15  Tha  weight  and  strength  of  tent  materials  are  minimally  affected  by 
processing,  finishing,  and  treatments. 

15  Tent  hat  no  unfavorable  Impact  on  occupants. 

11.5  Tent  furnithat  desirable  visual  environment. 

10.5  Tant  provides  for  drying  clothes  inside. 

10  Tant  it  quiet. 

10  Tant  can  ba  moved  from  place  to  place,  fully  assembled, 

to  Color  Inslda  tha  tent  It  not  objectionable  to  users. 
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of  tmtaga  cootld«r«tiont  which  Mncrged  in  tha  analvili  of  rsiponaaa  to  thii  particular 
queatlon.  Percantaga  raiponias  am  praiamed  for  aach  siza  of  tent  includad  in  the  quastton. 
It  ihould  ba  notad  that  tha  parcantagai  indicated  are  bated  upon  a different  nur'bar  of 
ratponiai  for  aach  tiza  of  tent  due  to  diftatant  numbers  of  positive  responiei  regarding 
the  tarts  and  to  different  amounts  of  axparianra  with  tha  tents.  Respondents  ware  given 
tha  instruction  to  omit  any  item  on  the  questionnaire  tivhich  raquiied  information  outside 
of  their  particular  exparlenca  with  tents. 

FIsNoreble  and  Unfavorable  Aspects  of  Tentage 

In  Question  1,  each  respondent  was  asked  to  list  two  or  mora  things  that  ha  likod 
bast  atout  tha  2 men,  4-6  men,  10  men,  and  larger  sizes  of  tents  which  ha  had  used. 
Fig.  1 presents  the  percentage  of  rasponses  felling  into  each  of  three  ma)or  catogorias 
of  tantage  considerstions  which  emerged  In  tha  analysis  of  responses  to  this  particular 
question,  Percentage  rtsponsas  era  presented  for  each  siza  of  tant  included  In  tha  question. 
It  should  be  noted  that  the  percentages  indicated  are  based  upon  a different  number  of 
responsM  for  each  size  of  tant  due  to  different  numbers  of  positive  rasponsas  ragerding 
the  tents  end  to  different  amounts  of  experienca  with  tha  tents.  Respondents  wera  given 
the  instniction  to  omit  any  item  on  tha  questionnaira  which  required  information  outside 
of  their  particular  experienca  with  tants. 

It  it  obvious  from  Fig.  1 that  different  sizes  of  tents  varied  considerably  in  their 
positive  aspects  at  perceived  by  tha  panel.  The  2 nian  tent  is  viewed  et  strong  in  ease 
of  erection,  striking,  end  packing,  but  weaker  with  regard  to  adequacy  of  environmental 
protection . and  space.  On  tha  other  hand,  tha  4-6  man,  10  man,  end  larger  tents  era 
viewed  at  stronger  in  the  aree  of  protection  from  tha  elements,  but  tomawhat  weaker 
In  the  ease  of  erection,  striking  and  packing  end  with  regard  to  adequacy  of  space  afforded. 
Teble  4 in  the  Appendix  riutlines  more  specific  comments  made  by  respondents  in  eech 
of  the  three  major  areas.  Principal  among  the  tpaclfic  positive  features  of  the  2 man 
tent  ware  Its  light  weight  and  tha  ease  with  which  the  tant  could  be  erected.  Among 
the  feeturos  of  the  4-6  man  tents,  the  principle  positive  comments  related  to  their 
waterproof  cherecterictics,  aasa  of  erection,  and  tha  room  wliich  they  afforded.  With 
respect  to  10  man  tents,  positive  aspects  cited  fraquently  wera  their  warmth  and  ability 
to  be  heated,  tha  room  afforded  for  personnel  and  equipment,  and  thair  ease  of  erection. 
Larger  tents  were  cited  spacifically  for  thair  warmth  and  ability  to  ba  heated,  the  protection 
afforded  from  the  rain,  and  the  sdequacy  of  space  provided  for  personnel  end  equipment. 

Fig.  2 presents  the  percentage  of  rstponsas  falling  into  aach  of  three  major  categories 
which  emerged  in  an  analysis  of  responses  to  Question  2.  This  question  required  that 
the  raspondant  list  two  or  more  factors  that  he  disliked  most  about  each  size  of  tant 
that  he  had  used.  Percentages  listed  for  aach  tant  size  are  once  again  b>sed  upon  different 
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FIG.  I PERCENTAGE  OF  RESPONSES  IDENTIFYING  PARTICULAR 
ASPECTS  OF  TENTAGE  AS  THOSE  LIKED  BEST 
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number*  of  reeponia,  due  to  diffarenoci  in  the  number  of  oompleint*  regarding  en  item 
ervd  ta  difference*  in  experience  among  re^>ondenti  with  particuiar  titet  of  tent*. 

Of  Inttratt  In  Fig.  2 ii  that  the  three  mejor  fubject  area*  which  emerged  in  the 
tniiytit  of  reapontat  to  Quaitlon  2 reprment  the  *ame  areet  of  concern  which  emerged 
in  the  enalvii*  of  Queitlon  1 ; adequacy  of  environmental  protection;  aaw  In  arcction, 
jtrlfcing,  and  packing;  and  adequacy  of  tita  or  apace  arrani^anwntt.  I*  it  once  egain  ubviou* 
that  the  pattern  of  r**pon»  diitiibutlon  varlei  tamawlvit  with  the  liie  of  the  tent  under 
ccnildaration.  While  all  ilze*  of  tent*  were  criticized  in  approximately  the  tame  percentage 
of  ration***  for  inedaquate  anvironmental  protection,  there  are  obvious  prograuive 
inereafa*  In  difficultlai  related  to  erecting,  itriklng,  end  packing  and  progrenlve  dacraata* 
In  oompleint*  regarding  inedequeta  ipaca  at  larger  size*  of  tent*  are  conaidared.  Table  5 
in  the  Appendix  preianti  a more  detailed  aummary  of  tha  q>eclfle  compleint*  which  were 
cited  In  each  of  the  mafor  categorlea  outlined  in  Fig.  2.  Principal  among  the  specific 
oomplalnti  reletad  to  inadequacy  of  anvironmental  protection  in  tha  2 man  tent  were 
the  complaint  that  It  leaked  or  wit  not  waterproof  ind  that  it  provided  no  floor  for 
protection  against  ground  watar.  The  general  comment  that  tha  «rice  afforded  In  the 
2 man  tent  was  inadequate  for  peraonnal  and  gear  was  alto  a common  one,  as  wet  the 
obaervetlon  that  tha  tent  was  too  heavy  for  erection,  striking,  and  packing. 

A considerable  degree  of  unanimity  was  present  in  the  specific  oompleinta  noted  with 
respect  tothc4-6  man,  10  man,  and  larger  tizatof  tents.  Concerning  problems  In  erecting, 
striking,  and  pecking  of  tents,  all  were  coirtldared  too  difficult  or  too  complex  to  erect, 
and  too  heavy  end  bulky  for  ease  of  these  functions. 

With  regard  to  inadequKy  of  anvironmental  protsetion,  the  principle  complaint  lodged 
egainit  tha  larger  tents  concerned  their  becoming  too  hot  In  the  sun  cr  their  inedequete 
ventiletion. 

In  order  to  further  avaiuata  each  of  tha  size*  of  tents  studied,  those  charactarlstics 
which  war*  liked  best  were  compared  with  those  which  were  liked  least.  While  Fig.  1 
permlis  oomperlson  among  various  tent  sizes  on  those  aspects  uf  tantage  liked  bast  and 
Fig.  2 pe.’mita  tha  sama  comparison  on  those  aspects  of  tentage  disliked  moat.  It  is  not 
possibla  to  directly  compare  the  same  tent  ilza  on  those  aspects  liked  most  end  those 
disliked  most  on  basis  of  Figs  1 end  2.  This  Is  due  to  the  sample  size  oorrectlon 
asiplied  by  employing  percentage  of  response  dets  end  tha  fact  that  already  notad 
dlffarancas  in  sample  sizes  do  exist.  Fig,  3,  based  upon  the  absolute  number  of  responses, 
does  permit  this  sama  size  oomperlson  for  the  four  major  subject  araes  slrrxly  outlined 
In  Figs.  1 and  2. 


It 


in  Fig.  3,  the  n imber  of  responm  axprening  a "liked  bett"  cherecteriitic  abi.'ut 
each  tize  of  tant  it  ploHed  above  the  hjrizonttl  neutral  line,  while  the  correspondi.''q 
number  of  retooniat  expresting  e "dltiiki'd  rrott"  opinion  regarding  the  seme  cherecteristic 
is  plotted  below  the  horizontal  neutral  line.  The  midpoint  of  each  retpoiite  comperiton 
it  indicated  for  each  size  of  tent  in  each  category,  and  tarvet  to  indicate  the  relative 
favorable  or  unfavorable  position  held  by  each  size  of  tent  with  respect  to  each 
characterittic.  it  should  be  emphasized  that,  unlike  the  retuits  of  Figt.  1 end  2,  the 
results  in  Fig.  3 do  not  permit  logitmata  magnibjde  comparisons  between  tent  sizes  but 
do  permit  such  comperisons  within  a particular  tant  tize. 

Anaiysis  ot  Fig.  3 indicates  thet,  with  respout  to  protection  from  the  environment, 
the  2 men  tent  it  the  only  appreciable  instance  of  daparture  from  neutrality,  and  that 
in  tha  negative  direction.  Thin  indicates  that  tha  panel  generated  a graater  number  of 
unfavorsbia  comments  than  favorable  ones  concerning  tha  2 men  tent’s  ability  to  protect 
an  Individual  from  the  environment  and  sarvasto  indicate  a degree  of  dissatisfaction,  relative 
to  satisfaction,  with  regard  to  this  factor.  With  regard  to  adequacy  of  space  and  size 
afforded,  the  2 man  tant  rapresents  the  only  Instance  of  an  appreclebla  degree  of 
dlsiatisfactlon,  while  the  larger  sizes  of  tents  were  judged  somewhat  favorably  In  this 
resoect.  In  the  eneiysis  of  eaaii  of  erecting,  striking,  end  packing  responses,  the  reauits 
favored  the  smeiier  tents  end  were,  in  general.  Inversely  related  to  the  tize  of  tent,  FIneily, 
it  it  evident  from  Fig.  3 that  tha  number  of  misceiieneous  favorable  and  unfavorsbia 
comments  were  epproximateiy  the  same  for  all  four  tent  sizes. 

in  en  effort  to  obtain  information  concerning  edditionel  tentage  inadequacies  which 
might  not  havi  previously  bean  specifically  addressed  In  the  questionnaire.  Question  26 
require'  respondents  to  list  eny  ways  not  previously  mentioned  in  which  they  thought 
the  tents  which  they  had  used  could  be  Improved, 

it  had  been  anticipated  thet  responses  to  Question  26  might  bo  quite  different  from 
those  obtained  in  response  to  tha  quastlons  ragarding  the  liked  beat  end  disliked  most 
aspects  of  tentage  (Questions  1 and  2|.  However,  enalysis  of  tha  data  indicated  thet 
raspontes  were  once  again  aligned  in  terms  of  the  three  major  subject  catagorios  that 
appeared  in  tha  anaiysis  of  Questions  1 and  2.  This  is  considered  significant  in  that 
it  further  substantietas  tha  conclusion  that  can  be  drawn  from  Figs.  1 and  2 nemoly 
that  this  particular  panel,  even  whan  asked  to  name  erees  not  noted  previously,  identified 
three  major  areas  of  concern  regarding  tentage:  1)  environmental  protection;  2)  ease  of 
erecting,  striking,  and  packing;  and  3)  adequacy  of  space.  Fig.  4 represents  the  parcantage 
of  responses  falling  into  each  of  the  four  subject  areas. 

It  it  clear  from  Fig.  4 that  the  pattern  of  results  It  quite  similiar  to  thet  observed 
in  Fig.  2 (the  Disliked  Mott  Analysis)  with  respect  to  the  eese  of  eractior.  end  space 
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FIG.  4 SUGGESTED  AREAS  OF  IMPROVEMENT  NOT  CITED 

PREVIOUSLY  IN  THE  QUESTIONAIRE  BY  RESPONDENTS 


adequacy  factors.  In  both  analyses,  the  4-6  and  the  10  man  tents  were  rated  as  less 
convenient  to  erect,  strike,  and  pack  than  were  their  2 man  counterparts.  Likewise,  both 
analyses  indicate  that  the  adequacy  of  space  in  the  4—6  and  the  10  man  tents  was  judged 
to  be  superior  to  that  of  the  2 man  tent.  With  respect  to  the  adequacy  of  environmental 
protection,  the  analysis  of  responses  to  the  present  question  indicates  a greater  proportion 
of  suggestions  for  improvement  of  both  larger  tents  than  for  the  2 man,  while  the  analysis 
presented  in  Fig.  2 had  indicated  an  approximately  equal  percentage  of  complaints  for 
all  three  sizes  of  tents.  The  reason  for  this  discrepancy  is  not  clear  from  the  data.  It 
might  be  hypothesized,  however,  that  intervening  questions  which  appeared  between 
Questions  2 and  26  may  have  served  to  stimulate  further  comments  regarding 
environmental  protection  in  larger  tents. 

Section  Summary 

As  indicated  previously,  the  major  purpose  of  this  section  was  to  identify  the  principal 
characteristics  or  functional  areas  considered  critical  in  field  shelters  by  the  panel.  Through 
an  analysis  of  reports  of  those  aspects  of  tentage  liked  best,  those  disliked  most,  and 
those  which  might  be  further  improved,  three  major  critical  areas  of  general  panel  concern 
were  Identified:  1)  adequacy  of  protection  from  the  environment;  2)  ease  of  erection, 
striking,  and  packing;  and  3)  adequacy  of  space  afforded  by  the  tent  for  personnel  and 
equipment.  In  an  overall  analysis  which  weighed  the  number  of  positive  and  negative 
comments  concerning  each  major  area  it  was  found  that:  1)  2 man  tents  were  generally 
judged  to  be  lacking  in  environmental  protection  and  adequacy  of  space  afforded  and 
other  sizes  of  tents  were  considered  to  be  essentially  neutral  in  this  regard,  and  2)  2 
man  tents  elicited  positive  responses  with  respect  to  ease  of  erecting,  striking,  and  packing 
and  larger  tents  were  judged  to  be  progressively  less  satisfactory  in  this  regard  as  tent 
size  increased. 

Results  of  the  general  criteria  section  supported  the  conclusions  drawn  above  regarding 
the  three  areas  of  major  functional  significance  with  ease  of  erection  and  striking,  protection 
from  environmental  stresses,  and  correct  size  for  occupants  and  gear  rated  among  the 
five  most  important  general  criteria.  The  lack  of  two  top  rated  specific  criteria  (light 
weight  and  small  bulk)  were  identified  by  respondents  in  the  "disliked  most"  analysis 
as  major  contributing  factors  to  the  principal  problem  area  identified  with  larger  tents  — 
ease  of  erection,  striking,  and  packing. 

SECTION  II 


Environmental  Protection  and  Space 

in  an  effort  to  evaluate  the  adequacy  of  the  environmental  protection  and  space 
afforded  by  purrent  tents,  respondents  were  asked  a number  of  questions  dealing  with 


aech  of  thaa  facton.  Thia  aaction  of  the  report  will  fint  review  the  resiilts  of  those 
questions  dealing  with  the  environmental  protection  afforded  by  current  tents  end  will 
than  consider  thote  responses  relevant  to  the  adequacy  of  space  provided. 

Environmental  Protection 

Question  3 In  the  survey  listed  seven  environmental  conditions  end  four  sitae  of  tents 
artd  required  respondents  to  specify  if  any  of  tha  tents  had  failed  to  adequately  protect 
them  from  any  of  the  environmental  conditions  llstad.  Both  the  absolute  number  and 
corresponding  percentage  of  times  each  tent  was  reported  as  being  inadequate  under  each 
environmental  condition  are  listed  In  Table  6.  Table  6 also  lilts  the  total  number  of 
failures  reported  for  each  tent  size,  tha  numbar  of  respondents  who  Indicated  they  had 
had  pertinent  axparlenoa  with  each  size  tent,  and  the  mean  number  of  failure  reports 
per  ellgibla  respondent.  While  Table  6 permits  many  comperisons,  the  mean  number  of 
failure  reporta  pur  ellgibla  respondent  represents  an  overall  indax  of  failure  to  provide 
environmental  protection  corrected  for  the  unequal  number  of  respoi'dents  with  experience 
in  each  type  of  tent.  Based  upon  this  Index,  there  wcra  substantial  differences  batween 
tents  in  the  protection  thay  afforded.  Tha  2 nten  tent  was  cited  for  the  largest  number 
of  mean  failures  (2.40),  followed  by  the  TO  man  tent  (1.27),  the  larger  tents  (1.10),  end 
the  4-6  men  tunts  (0.67). 

With  regard  to  specific  environmental  protection  problems  encountered,  failure  to 
protect  edaquataly  against  tha  rain  and  cold  were  most  often  citad  as  problems  in  tha 
2 men  tent,  while  failure  to  provide  adequate  protection  from  haet  and  dust  were  cited 
as  the  principal  fallings  of  the  4-6  man,  10  man,  end  larger  tents. 

In  addition  to  specifying  which  tents  had  provided  less  then  satisfactory  protection 
from  various  environmentel  elements,  respondents  vwre  eskad  In  Question  4 If  e tent  fly 
or  tent  liner  wet  needed  for  environmental  protection  In  each  of  e number  of  different 
sizes  of  tents  In  e number  of  different  environmental  situations.  Table  7 is  e summery 
of  the  responses  to  Question  4 end  Indicates  the  percentage  of  responses  Indicating  the 
necessity  of  inclusion  of  e fly,  a liner,  either  a fly  or  e liner,  or  neither  e fly  nor  e 
liner  in  each  of  the  tents  listed  in  each  of  the  environmentel  conditions  surveyed,  Teble  7 
alto  provides  a summary  totel  percent  of  responses  favoring  aech  eltarnetive  as  a sole 
function  of  tent  size  end  e separate  summaiy  total  percent  of  responses  favoring  eech 
elternetive  as  a sole  function  of  environmentel  condition.  Exeminetlon  of  the  tant 
8u.mmariet  which  resulted  from  summing  across  environmentel  conditions  indicates  that, 
in  ell  sizes  of  tents  considered,  neither  a liner  nor  a fly  was  chosen  et  e necessity  by 
the  majority  of  respondents.  When  environmentel  conditions  vrers  considered  without 
regard  to  tent  size,  tha  pattern  of  results  was  much  the  same.  In  four  of  the  six 
environmentel  conditions,  the  category  neither  a fiy  nor  e liner  was  the 
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Rtpoftt  of  iMdoqiMclM  in  EnvironinMmI  Prottctlon 
AffortM  by  Tont>  Exonaod  In  Atatohitt  Numbor  of 
Roportr  and  in  Poroontago  of  Roports 
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most  common  choica  In  terms  of  percentage  of  responses.  However,  for  both  the  temperate 
winter  and  tha  arctic  winter  conditions,  a liner  alona  was  choten  almost  es  frequantly 
at  neither  a fly  nor  e liner.  It  should  alto  be  noted  thet  the  fly  elone  received  a somewhat 
incraatad  parcentaga  of  choices  when  warm  environments,  wat  warm,  desert,  and  tamparata 
summer  were  considered. 

Space  Requlremants 

Question  6 in  tha  questionnaire  pratented  estimates  of  the  apeca  afforded  per  man 
in  an  Army  2 men  tent  (17  sq  ft/man),  a 5 man  tant  (22.8  tq  ft/man),  and  In  a 10 
man  tent  (20  aq  ft/manl.  Raspondentt  ware  asked  to  classify  that  amount  of  space  at 
"toe  small",  "about  righf,  or  "too  large”  et  It  applied  to  the  adequacy  of  space  In  six 
ditfarent  anvironmantal  tltuatlons.  Table  8 presents  a summary  of  the  peroantaga  of 
responses  In  aach  category  es  a function  of  tant  size  and  environmantel  corxlltlon.  Tabla  8 
alto  presents  tha  total  percentage  of  responses  for  each  size  tent  summed  across  different 
environmental  conditions. 

Table  8 makes  it  clear  that  there  era  substantial  differences  among  different  sizes 
of  tents  in  tha  ratings  of  adequacy  of  space  afforded  per  man.  The  2 man  tent  wes 
rated  too  small  in  the  majority  of  responses.  The  S man  tant,  which  currently  provides 
the  lergest  amount  of  room  per  man  of  the  sizes  tested,  was  rated  adequate  In  its  space 
allotment  In  the  majority  of  tha  rasponaes,  while  tha  10  man  tent  was  else  rated  about 
right,  but  not  by  et  large  a percentage  as  thet  obtained  with  the  S man  tent  There 
appear  to  ba  no  major  differences  emong  adequacy  of  spaca  afforded  In  different 
anvironmantal  situations.  This  Is  somewhat  aurpriting  in  thet  It  might  have  been  anticipated 
that,  in  cold  weather  especially,  the  bulky  clothing  required  would  have  increased  the 
demand  for  space.  Although  this  shift  Is  reflected  to  some  degree  In  the  comparison 
of  2 man  temperate  winter  with  arctic  summer  tha  same  shifts  are  not  es  obvious  In 
the  5 man  end  the  10  men  tanu.  Apparently,  the  2 man  tent  was  generally  thought 
to  be  too  smell,  and  the  6 man  and  the  10  man  tents  generally  more  adequate. 

In  order  to  complement  the  responses  concerning  squere  feet  par  man  ailntments 
of  space,  respondents  were  asked  In  Question  6 to  state  what  percentaga  of  floor  space 
of  aach  of  a number  of  tents  should  permit  standing  erect.  Table  9 presents  tha  mean, 
median,  and  model  values  of  responses  for  aach  of  the  tent  sizes  Included  in  the  question. 
It  1s  clear  fro.m  Table  9 thet,  in  a!l  but  the  Instance  of  the  2 man  tent,  all  three  measures 
of  percentage  of  spaco  which  sliould  permit  standing  arect  correspond  closely.  In  tha 
command  post  and  larger  category  of  tents.  It  It  obvious  that  tha  panel  felt  that  90  to 
1(X)%  nf  tha  tent  should  permit  ttandirtg  a.  >ct.  In  the  10  man  tent,  tha  corresponding 
figures  were  7S  to  1(X)%.  and  in  the  A-C  man  tant  approximately  50%.  V'ith  respect 
to  the  2 man  tent,  tfie  mode  and  madlun  estimates  specify  0%  as  tha  percentage  of  floor 
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space  in  which  one  should  be  able  to  stand  erect,  while  the  mean  reflects  a relatively 
modest  value  of  16%.  0%  therefore  appears  most  representative  of  the  panel's  response 
to  the  2 man  tent. 

In  an  effort  to  secure  more  specific  information  regarding  space  requirements. 
Question  7 was  posed  in  which  respondents  were  asked  to  state  how  long,  wide,  and 
high  a 2 man  tent  should  be.  Answers  to  this  question  reflected  the  previously  discussed 
results  in  that  they  indicated  a general  desire  for  a larger  2 man  tent.  Mean  responses 
for  length,  height,  and  width  for  each  of  three  major  segments  of  the  panel  are  presented 
in  Table  10.  It  is  clear  from  Table  10  that  the  expert  civilian  group  recommended  the 
smallest  overall  dimensions.  The  infantry  panel  recommended  the  next  larger  dimensions, 
particularly  in  the  width  dimenaon,  while  the  engineers  recommended  the  largest 
dimensions  of  all  three  groups.  The  reasons  which  might  account  for  this  particular  ordering 
are  not  clear  from  the  responses  themselves.  It  might  be  hypothesized  that  since  a large 
segment  of  the  civilian  panel  was  experienced  in  back -packing,  they  choose  smaller  tents 
amenable  to  that  practice.  Likewise,  engineers  who  might  have  access  to  vehicles  for 
carrying  their  tents  might  have  chosen  larger  dimensions  for  that  reason. 

Section  Summary 

This  section  was  intended  as  a more  specific  analysis  of  two  of  the  problem  areas 
identified  in  the  Criteria  and  Preference  Section  of  this  report:  1)  adequacy  of 

environmental  protection,  and  2)  adequacy  of  space. 

With  respect  to  these  aspects.  Tables  6 and  8 concerning  adequacy  of  environmental 
protection  and  adequacy  of  space  respectively,  are  most  critical.  In  each  instance,  it  was 
reported  that  the  2 man  tent:  1)  was  cited  most  often  among  tents  surveyed  for  failure 
to  protect  from  the  elements,  and  2)  was  cited  for  inadequate  space  allocation  for 
personnel  and  gear.  The  4-6  man  tent,  however,  was  cited  as  least  likely  to  fail  to  protect 
from  the  environment  and  was  rated  as  adequate  in  space  provided  in  approximately  75% 
of  the  responses.  Ratings  on  the  10  man  size  tent  tended  to  fall  between  the  two  extremes 
with  a middle  rating  on  failure  reports  concerning  environmental  protection  and  with 
approximately  60%  of  the  responses  expressing  satisfaction  with  the  space  afforded  in 
the  tent. 

It  diould  be  noted  that,  although  the  4-6  and  10  man  tents  were  rated  somewhat 
above  the,  2 man  tent  in  both  critical  areas,  consideration  can  certainly  be  given  to 
improvement  of  both  tents.  Both  tents  were  criticized  for  a number  of  failures  to 
adequately  protect  against  environn>ental  elements,  most  notably  dust  and  heat.  The  latter 
criticism  is  consistent  with  the  criticism  of  these  tents  noted  in  the  Criteria  and  Preference 
Section  regarding  the  tents  becoming  too  hot  in  the  sun  and  having  inadequate  ventilation. 
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with  ra^Mct  to  MtaqiMcy  of  tpaca  iffotdad,  tlthough  75%  tnd  60%  of  rtiponnt  approvtK) 
of  tfia  v>M«  aliocatloni  In  th«  S man  and  the  10  man  tanta,  ra^>activaly,  22%  of  the 
raapontM  relawd  to  the  5 man  tent  and  37%  of  the  retponiat  ralatad  to  the  10  man 
tent  aKpreaaad  the  opinion  that  the  apace  allocadon  wet  too  small. 

SECTION  111 


Human  Facton  and  Habitability 

The  following  two  lubiactlons  rapraiant  summarlaa  of  raaulta  relating  to  varloui  human 
factor!  oonildaratlont  and  to  tha  habitability  of  the  various  tents  turvayed.  The  first 
subsection  deals  with  factors  relating  to  easa  of  erection  and  striking  of  tha  tent  one 
of  the  three  major  areas  of  concern  Identified  In  Section  I . Tha  second  subsection  considers 
the  aa'e  of  use-habiteblllty  factor. 

Erecting,  Striking,  Packing  tha  Tent 

Tha  soldlars  and  civilian  axperts  ware  asked  in  Question  B to  state  problems 
ancountared  In  unpacking,  erecting,  striking,  and  packing  various  sltas  of  tents,  in 
Question  9,  the  panel  was  asked  to  suggest  changes  or  methods  which  would  allavlate 
problems  encountered  or  make  It  easier  to  unpack,  erect,  strike,  and  pack  a tent. 

Fig.  5 gives  the  parcenlaga  of  rttpontes  felling  Into  aach  of  seven  major  complaint 
areas  which  emerged  In  tha  analysit  of  the  responses  to  Question  8.  The  percentage  of 
responses  which  indlcatad  that  no  problem  existed  Is  also  Illustrated.  It  should  be  noted 
that  the  parcenteges  of  responses  within  each  tent  size  are  once  again  bated  upon  different 
numbers  of  rcspontet  due  to  differences  among  the  respondents  In  experience  with  tha 
various  sizes  of  tents. 

The  pattern  which  amargat  in  all  sizes  of  tanta  Indlcetes  that  problems  with  the  tent 
equipment  itself,  rather  than  any  tingle  envlronmentel  problem,  were  the  greatest  sources 
of  difficulty  encountered.  Problems  with  the  tent  itself  were  followed,  in  order  of 
magnitude,  by  cold  weather  difficulties,  difficulty  et  night,  end  problems  ettocleted  with 
wet  weather. 

Among  the  2 end  tha  4-6  man  tents,  the  principal  complaint  related  to  tent  equipment 
was  tha  large  number  of  loose  parts  which  had  to  be  assembled  and  packed  and  which 
became  lost.  Among  the  10  men  and  lerger  size  ten»,  the  primary  equipment-related 
problems  concerned  both  the  heavy  weight  end  the  bulk  of  the  tents.  Too  much  hardware 
to  be  assembled  was  a'to  cited  frequently  as  o source  of  difficulty.  It  1s  of  Interest  to 
note  that  loss  of  parts  and  the  large  number  of  perts  also  constitute  principal  problems 
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FIS.  5 PROBLEMS  IN  UNPACKIN6.  ERECTING,  STRIKING  8 PACKING  TENTS 


included  under  the  "night"  lebel  in  Figure  5.  In  thit  initence,  the  night  fector  epparentlv 
interected  with  the  lector  of  too  meny  perti  to  confound  difficulty  ensociated  with  the 
letter.  The  heevy  weight  end  bulk  of  the  10  man  end  lerger  tanti  apparently  incurred 
a large  manpower  requirament  during  erecting  and  ftriking. 

Within  all  eizat  of  tanti,  the  molt  common  problem  related  to  environmental  factori 
wore  thoae  encountered  In  the  cold.  Principal  among  the  cold  related  problemi  were 
driving  page  into  frozen  ground,  the  difficulty  in  handling  imall  perti  while  wearing 
protective  glovei,  and  the  lack  of  pliability  of  tent  matariali  In  the  cold. 

A more  complete  lilting  of  retponwi  to  the  question  regarding  problemi  of  erecting, 
striking,  and  packing  li  given  In  Table  )l  of  the  Appendix. 

Fig.  6 gives  the  percentaga  of  rotponsei  felling  into  each  of  the  six  major  suggestion 
areas  which  emerged  in  the  analyiii  of  recommendstioni  to  eltevlate  difflcultlei  In  erection, 
striking,  and  packing.  The  percentaga  of  reqroniei  in  whld,  no  uggestion  wet  made 
Is  elto  Illustrated.  The  percentaga  of  ratponwi  within  each  tent  lize  it  again  based  upon 
different  numbers  of  responset  due  to  diffarencat  among  the  sample  in  experience  with 
verlous  sizes  of  tents. 

Analysis  ol  the  response  pettarns  In  Fig.  6 Indicates  that  these  patterns  do  In  fact 
reflect  the  major  problams  in  erecting,  striking,  and  packing  discusaao  above.  Lots  of 
parts  and  the  large  number  of  parts  was  e principal  complaint  concerning  2 end  4 6 man 
tents.  At  Illustrated  in  Fig.  6,  the  most  frequent  suggestion  relating  to  these  sizes  of 
tents  was  to  adopt  captive  frames  and  hardware.  The  most  frequent  suggestion  concerning 
the  10  men  end  the  larger  tents,  cited  for  their  heevy  weight  in  the  problem  analysis, 
wei  to  adopt  metnlali  or  frames  which  would  lighten  them.  The  only  other  major 
suggestion  made  with  respect  to  cil  sizes  of  tents,  that  of  adoption  of  pliable  matariali, 
was  in  apparent  rafaranca  to  the  cold  environment  problem  cited  previously. 

Ease  of  Use 

Eight  questions  included  within  the  questionnaire  surveyed  the  opinions  of  the  panel 
with  respect  to  laverel  factors  related  to  ease  of  use  end  hablteblllty  of  the  various  sizes 
of  tents.  In  the  ease  of  use  analysis,  respondents  were  esked  to  supply  Information 
regarding  she  adequicy  of  entry/exit  openings.  The  habitability  factor  was  assessed  by 
means  of  questions  regarding  the  desirability  of  a floor,  mosquito  netting,  ventilation 
openitrgs,  end  various  colon;  and  by  Information  regarding  provisions  for  drying  clothing, 
Inst'hetlon  of  stoves,  etc.,  to  be  Included  in  she  various  sizes  of  tents. 
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En*  of  Um  - Entry  Exit  Oponingi 

Fig.  7 praMnt*  th«  perctntsg*  of  reiporiiM  to  Question  It  suggesting  the  number 
of  entry/exit  openings  for  each  size  tent.  Cetagory  specification  such  es  "2,  2+"  indicates 
the  percentage  of  respondents  who  recommentM  two  openings  or  two  plusen  unspecified 
number  of  additionel  openings.  In  every  Instance  cited,  the  plus  figures  represent  a very 
minimal  portion  of  the  percentage  of  responses  listed. 

It  is  deer  from  Fig.  7 thet  two  entry/exIt  openings  it  the  most  frequently  suggested 
number  of  openings  for  ell  sizes  of  tents  nirveyed.  The  2 men  tent  represents  the  only 
inetance  in  which  the  preference  for  two  openings  It  not  marked.  In  this  Instance,  43% 
of  the  respondents  expressed  a preference  for  one  entry /exit  opening  and  57%  a preference 
for  two  openings.  Bated  upon  the  results  of  this  enalytls,  It  would  eppeer  that  two 
entry/exit  openings  ere  considered  the  optimal  number  by  the  panel. 

A related  question.  Question  12,  sought  to  assess  the  overall  adequacy  of  current 
entry/exit  openings  which  the  respondents  had  had  occealon  to  use.  Table  12  presents 
the  percentage  of  affirmative  end  negative  responses  to  this  question  regarding  the  edequecy 
of  entry/exit  openings.  It  is  clear  that  the  majority  of  respondents  felt  thet  the  entry/exit 
openings  In  each  size  of  tent  were  edqquete.  Those  respondentswho  fait  thet  the  openings 
were  inadequate  were  asked  to  specify  particular  problems  which  had  led  them  to  rete 
the  openings  as  inedequeta.  Table  13  presents  the  percentage  of  these  respondents  who 
noted  perticuler  Inadequacies. 

Regardless  of  tent  size,  reported  Inadequacies  dealt  with  two  major  areas: 
1)  difficulty  Incumed  because  of  the  size  of  the  opening,  end  2)  difficulty  with  closure 
of  the  entry/exit  opening.  The  most  common  complaint  regarding  opening  size  across 
ell  tents  indicated  thet  the  exits  were  too  smell  for  ease  of  entry  end  exit.  Difficulties 
with  closure  of  the  entry/exit  opening  in  the  dark  end  failure  to  echieve  e tight  closure 
with  the  current  system  were  principal  among  the  compleints  associated  with  ell  sizes 
of  tents.  Complaints  regarding  specific  closure  materials  were  few  in  number.  However, 
snaps  end  buttons  on  2 men  tents  end  the  slide  canvas  cloture  In  larger  tents  were  noted 
es  sources  of  difficulty  by  et  least  one  respondent  In  each  case. 

With  regard  to  the  adequacy  of  closure  meteriels,  the  sample  of  soldiers  end  civilian 
experts  wet  esked  to  specify  in  Question  14  which  type  of  closure  meteriels  they  felt 
wes  best  for  use  with  each  size  of  tent.  Fig.  8 presents  the  percentage  of  each  of  tlx 
major  closure  meteriel<  which  emerged  es  most  frequently  chosen  In  en  analysis  of  the 
responses  to  this  question. 
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It  it  <pp«r«nt  from  Fig.  8 that  the  zippei  tvp*  closure  is  the  preferred  meteriel  in 
ell  sites  of  tents.  The  velcro  type  closure  represents  the  second  most  preferred  closure. 
The  respondents  appareiitlv  felt  thet  e zipper  or  velcro  type  closure  would  alleviate  their 
reported  difficulties  in  the  dark  end  would  achieve  e tight  cloture. 

Question  16  was  Includtd  in  order  to  determine  respondents'  opinions  regerding  the 
necessity  of  light  proof  double  doors  In  e tent  used  as  a commend  post.  Sixty  members 
of  the  penal  felt  that  they  had  sufficient  mllitery  experience  to  respond  to  the  question. 
Qf  those  responding,  67%  felt  thet  lightproof  double  doors  were  elweys  necessary,  23% 
felt  that  they  ware  usually  necessary,  15%  felt  that  they  were  sometimes  necessary,  end 
6%  felt  that  thay  ware  never  necessery,  According  to  the  majority  of  the  respondents 
to  this  quaatlOi.,  an  adequate  entry/exit  opening  for  e commend  post  tent  would  require 
the  lightproof  double  door  design. 

Ease  of  Use  — Habitability 

As  Indicated  previously,  the  habitability  of  each  size  tent  was  assessed  by  e group 
of  five  questions  related  to  comfort  of  the  tent.  Fig.  9 Illustrates  the  percentege  of 
respondents  who  replied  positively  or  negatively  to  Question  10  which  asked  if  tents  should 
have  floors.  Inspection  of  Fig.  9,  mekes  It  clear  thet  a majority  of  respondents  favor 
inclusion  of  e floor  in  ell  sizes  of  tents.  However,  it  is  else  evident  that  the  size  of 
the  tent  has  e definite  effect  on  the  number  of  respondents  expressing  such  e preference. 
Inclusion  of  a floor  in  the  tent  was  most  preferred  in  the  4-6  end  the  2 man  tents.  The 
size  of  the  majority  preferring  the  floor  decreesad  as,  the  10  man  end  larger  tents  were 
considered.  Respondents  offered  exolanetions  for  their  positive  or  negative  answers  end 
e "'XTimetY  of  these  comments  it  included  in  Table  14  in  the  Appendix. 

It  it  clear  from  Table  14  thet  the  primary  reasons  for  preferring  e floor  in  tents 
of  ell  sizes  include  an  increased  protection  from  ground  water  or  dampness,  warmth,  and 
protection  from  Insects  or  rodents.  Increase  In  weight  end  bulk  wet  the  principal  reason 
offered  for  a preference  to  not  have  e floor  included  in  e tent.  With  the  10  men  end 
larger  size  tents,  the  opinion  tnet  cots  would  be  used  for  sleeping  in  most  instances  and 
the  concern  expressed  for  the  durability  of  the  floor  end  an  Inability  to  traffic  heavy 
equipment  through  the  tent  were  additional  considerations  expressed  in  justification  of 
negative  responses  regarding  inclusion  of  e floor. 

Fig.  10  shows  the  percentage  of  responses  to  Question  16  specifying  the  numbers 
of  ventilation  openings  for  use  In  the  various  sizes  of  tents.  The  respondents  preferred 
an  even  number  of  opening  in  ail  cases.  Two  openings  were  pieferred  for  the  2 man 
tent  end  two  or  four  were  preferred  for  the  4 6 men  tent.  When  the  10  men  tent  is 
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FIG.  9 PERCENTAGE  OF  RESPONSES  FAVORING  OR  NOT 
FAVORING  INCLUSION  OF  FLOORS  IN  VARIOUS 
SIZES  OF  TENT 


oontidered,  rttpondenti  dittribuud  thtir  choicn  fairly  aquaily  among  two,  four,  and  ilx 
vantliatlon  optningi.  Although  mora  raipondenta  choie  four  opaningi  ai  optimal,  tha 
ehoica  of  i dafinita  prafaranoa  it  not  at  ciaar-cut  In  thit  Initanca  ai  In  othari 

Raiatad  to  tha  udaquacy  of  vantliatlon  quaatlon  It  tha  axtant  to  which  doori  and 
windowt  in  tsnti  can  ba  utad  to  provide  ventilation,  in  addition  to  tarvlng  thair  other 
functioni,  without  incurring  the  penalty  of  introduction  of  moiquitoai  and  other 
bothartoma  and  potentially  ditaata  iaddan  iniactt  Into  the  internal  environment  of  the 
tant.  Ratpondantt  were  atkad  In  Quettion  13  If,  In  thair  opinion,  motquito  rwtting  for 
tent  doori  and  windowt  wai  nacaBtry  for  comfort  and  health  under  varlout  anvironmantal 
conditioni  In  each  of  four  tizai  of  tantt. 

Tha  antwart  acroit  all  oonditlont  differed  vary  littia  from  tant  to  tant.  The  mean 
value  acroit  tha  four  tantt  end  tlx  climatic  conditioni  wart  60%  potitiva  and  40%  nagativa 
ratponiat.  Oiffarancat  between  tantt  ware  imail,  tha  partanttga  of  potitiva  raqxmtai  baing 
iowatt  (B6%)  for  tha  2 man  tant  and  highait  163%)  for  tha  10  man  tant.  Dlfferancat 
batwaan  climatic  conditioni  vwra  relatively  large.  Table  IB  lummariaai  tha  parcantage 
of  potitiva  and  nagativa  ratpontat  in  rafaranoa  to  each  climatic  corxlltion. 

To  tatt  an  accaptanea  factor  related  to  habittbiiity,  Quettion  16  required  ratpondantt 
to  ipaclfy  tha  color  thit  thay  vrouM  prefer  inilda  aach  of  the  varloui  tlza  tantt.  Fig.  11 
thowi  tha  paroanttga  of  raqiondenti  who  axpraiiad  a prafaranoa  for  aach  of  tha  tlx  colors 
which  emerged  at  moit  popular  in  tha  analytit. 

A green  interior  gained  most  support  from  raipondanti.  White  wi:  tha  only  other 
color  mentioned  In  a high  percentage  of  caiet,  but  in  mort  Initanoei,  tha  green  was  preferred 
to  white  by  a two  to-ona  margin,  it  would  appear  from  the  raauitt  of  thii  question  that 
tha  largeit  segment  of  tha  panel  would  be  satlifled  with  tha  green  color,  although  it  Is 
notable  that,  even  in  this  case,  Ian  than  half  tha  ratpondantt  chose  the  green. 

In  an  additional  contidaration  of  tha  habitability  factor,  ratpondantt  ware  asked  In 
Question  17  whet  provisions  should  ba  made  in  tents  for  drying  clothing.  Installing  novas, 
or  .nrovidlng  other  etsantlai  function!  An  analytit  in  terms  of  those  answeri  favoring 
Incljilon  of  provisioni  for  drying  clothing  or  for  Installing  itovas  vs.  those  not  favoring 
Inclusion  of  such  proviiioni  is  preaanted  in  Table  16, 

It  ii  apparent  from  Table  16  that  inclusion  of  provliiont  for  both  Inttailing  stoves 
and  drying  clothing  ii  not  favored  by  tna  majority  of  respondents  with  respect  to  2 man 
tents  In  the  4-6  end  tha  10  man  tents,  tha  pattern  li  completely  reverted.  Tha  lack 
of  positive  ratponses  with  respect  to  the  2 rrtan  tent  may  be  in  Indication  that  raspondanti 
felt  that  a ttove  and  drying  facilities  wart  not  faatibia  or  were  unnacestary  In  a 2 men 
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FJG.  II  COLOR  PREFERENCE  FOR  INSIDE  OF  TENT 
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tint  Prtviout  *ntlv«M  priianted  (Tiblai  3,  6,  and  6)  hivt  indicated  that  protection  from 
cold  wat  a ilgntflcant  area  of  oonoarn  in  2 man  tanu.  It  might  ba  hypothaiizad  that 
the  raapondanti  fait  that  the  2 man  tent  afforded  inadequate  apace  for  Inclualon  of  a 
heater  or  ciothaa  drying  capability  or  that  alaaping  gear,  addition  of  a floor,  etc.,  were 
vlawad  aa  tha  principal  meana  of  providing  or  improving  tha  thermal  comfoit  afforded 
by  tha  2 man  tent. 

Principal  among  the  recommandatlona  for  Inatallatlon  of  a atova  In  the  4 6 and  the 
10  man  tanti  were  a oelllng  vent  for  atova  pipe,  adequate  room  for  atova  Inatallatlon, 
tha  racummendatlon  that  tha  atova  ba  amall,  and  the  tuggeatlon  that  a hole  in  tha  floor 
or  partial  floor  ba  provided  at  tha  alta  of  tha  atova  Inatallatlon. 

Suggaationa  related  to  proviaiona  for  drying  clothing  in  tha  4.6  man  and  10  man 
tanta  can  be  oonveniantly  grouped  into  two  major  catagorlaa.  One  luggeatad  that  adequate 
apace  be  permitted  for  dryirrg  of  clothea  within  tha  tent,  while  tha  other  oonalitad  of 
recomntandatlona  of  varloua  auq>enaion  davicea.  Unaa  or  drop  llnaa  ware  tha  pmfarrad 
auapanaion  device,  with  a variety  of  hooka,  loopa,  hangara,  and  0-rlnga  mentlonad  with 
aecond  graataat  fraquancy  aa  tha  preferred  manna  of  luapenalon. 

In  raaponaa  to  a portion  of  the  quaatlon  which  requested  Information  regarding 
proviaiona  for  any  other  functlona  which  they  cnnaidared  easantlel,  more  room  for 
equipment  atoraga  and  tha  request  for  more  room  In  general  vvara  tha  only  conalatent 
recommandatlona  acroai  all  alzea  of  tenti. 

Section  Summary 

Tha  analyait  of  tha  problems  nf  araction,  striking,  and  packing  and  tha 
recommandatlona  for  their  ellavlation  Indicated  three  major  eraaa  of  concern:  1)  the 

multiple  number  of  loose  parts  which  bwoma  lost,  complicate  aaaembly,  and  contribute 
to  difficulty  In  araction  et  night;  2)  the  weight  artd  bulk  of  the  10  man  and  larger  alzea 
nf  tents  which  make  these  tents  difficult  oi  handle  and  which  Incure  aubatantiel  manpower 
commitment;  and  3)  tha  problsma  associated  with  erection  In  the  cold,  such  at  difficulty 
In  driving  pegs,  lack  of  pliability  of  materialt,  and  difficulty  in  handling  small  parts  with 
protective  gloves. 

Retponaea  to  questions  ragerding  the  sate  of  use  of  entry/axit  openings  indicatad 
that  two  openings  were  tha  prafarrad  number  across  all  alzea  of  tents  and  thet  the  majority 
of  ratpondents  felt  that  current  antry/exlt  npeningt  were  adequate.  Those  respondents 
who  reported  difficulties  with  entry/exit  openingi  tpeciflad  two  mejor  sources  of  difficulty: 
1)  operation  of  tha  closure  material  In  tha  dark  and  Inability  to  gain  a tight  closure; 
and  2)  Inadequate  size  of  exits  for  ease  of  entry  and  exit 
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I Tha  dtta  from  varioui  qualioni  daalgned  to  e«an  the  habitability  factor  lad  to  the 

t ganeral  oonciuiiont  that  tha  iargait  parcantaga  of  raipondanti  favorad  inciuaion  of  ftoori 

I In  all  lizai  of  tanti  aurvayad,  prafarrad  a graan  intarior  color,  favorad  inciuaion  of  moaquito 

j natting  whan  raapontaa  wara  avaragad  acroaa  alx  climatic  conditlona,  and  raapondad 

I pofitivaly  to  Inciuaion  of  proviaiona  for  Inataliing  atovaa  and  drying  clothing  in  4-6  and 

10  man  tanta,  but  not  In  tha  2 man  tant.  Th«aa  concluaioni  ara,  of  oouraa,  ganarai  aiKf 
muat  ba  aomawhat  tamparad  by  auch  raallzatlona  that  although  fioora  wara  prafarrad  by 
a majority  of  raapondanti  for  all  aizaa  of  tanta,  tha  majority  prograsalvaiy  dimlnlahad  at 
largar  tanta  wara  contidarad,  and  that,  although  moaquito  natting  wat  prafarrad  whan  tha 
avaraga  acroaa  all  climatic  condition!  waa  contidarad,  thara  ware  certain  ciimaJc  conditlona 
In  which  thia  waa  not  tha  cata. 

Tha  reaulta  of  thia  taction,  than,  tarva  to  idantlfy  major  problem  araat  reported  by 
ratpondantt  with  regard  to  tha  erection,  atrlking,  and  packing  of  tanta,  indicate  dlfficultiat 
with  reapact  to  tha  aaaa  of  ute  of  antry/avlt  opaningt,  and  provida  a guideline  for 
conaldaratlon  of  inciuaion  of  certain  habitability  factort  In  tanta. 

SECTION  IV 

Datign,  Mataritia  and  Rapain 

Tha  firat  and  third  divltloni  of  thia  taction  are  a report  of  tha  reaulta  of  a aeriaa 
of  quattiont  designed  to  ailcit  racornmandatlona  concerning  tha  optimal  datign  and 
matarlala  which  might  ba  incorporated  Into  futura  tentage,  Tha  tecond  division  of  this 
taction  deals  with  data  developed  to  astats  tha  adequacy  of  current  tentage  repair  Items 
and  to  gain  racommandatlons  for  improvamant  in  repairs  capability. 

Optimal  Type  of  Support 

In  an  effort  to  evaluate  tha  beat  type  of  support  wh'ch  could  ba  provided  in  tents, 
respondents  wart  adted  to  state  praisrances  In  four  questions  dealing  with  1)  tha  bast 
support  without  ragerd  to  a tpacific  function,  2|  tha  aasiatt  support  to  back  pack,  3)  tho 
aaslast  support  to  erect,  strike,  and  pack,  and  4)  the  best  type  of  support  for  several 
tpacific  functions  to  ba  performed  insida  the  tant. 

Raipontat  to  Question  22  regarding  tha  best  type  of  support  without  rafarence  to 
a specific  function  are  summarized  In  Fig.  12.  it  it  clear  from  Fig.  12  that  tha  intida 
1 and  outside  frame  supports  era  preferred  to  tha  pole  type  of  support  in  all  thaaa  sizes 

of  tanta.  An  outside  frame  support  it  tha  prafarrad  support  In  2 man  tents,  and  an 
Inilda  frame  tha  preferred  support  among  10  man  tanta.  Tha  intida  and  outside  frame 
' supports  era  approximetaiy  equal  In  prafarence  among  tha  4.6  man  tanta. 
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With  reiptct  to  mora  spaclfic  functions,  respondents  to  Question  23  were  esked  to 
spaclfv  which  support  they  preferred  to  beck  peck.  Question  24  lequ'tred  respondents 
to  specify  which  support  wes  judged  most  convenient  to  pack,  unpuck,  erect  and  strike, 
Tdiles  17  end  18  tun>marize  the  date  from  dtase  questions. 

Pole  supported  tents  ware  clearly  judged  easiest  to  back  peck  in  the  two  men  tent 
and  were  also  the  choice  of  the  majority  of  revorrdents  in  10  man  terrts.  The  outside 
frarhe  tent  wes  Judged  easiest  to  back  pack  in  the  4 8 men  range.  Choice  of  the  outside 
frame  In  the  4.6  man  tize  tint  es  eesiset  to  back  peck,  elthough  by  only  e small  percentage, 
is  somewhat  surprising  in  thet  the  frame  would  be  expected  to  be  hsevler  end  bulkier 
dier.  a pole  support  of  comparebla  meterials.  The  date  offer  no  means  of  assessing  whet 
consldaratians  lad  tha  respondents  to  rata  the  outside  frame  as  highly  as  they  did  in  this 
case. 


Tha  responses  to  Question  24  regarding  the  esse  of  packing,  striking,  erecting,  and 
unpacking  tha  various  died  tents  produced  nii.ved  results  es  is  evidenced  in  Table  18. 
The  pole  supported  was  rated  superior  among  the  2 men  tents,  but  not  by  e substentlel 
margin,  over  the  two  trerie  tents.  Among  tha  larger  sizes  of  tents,  frame  types  were 
ganerilly  preferred  to  pole  tents.  However,  with  the  exception  of  the  4 6 men  date, 
the  differences  between  types  of  support  were  mlnimel.  With  the  exception  of  the  4 6 
man  size  tents,  therefore,  tha  data  of  Table  16  provide  no  clear  basis  of  choice  of  one 
type  of  support  over  another. 

Fig.  13  is  0 summery  of  the  pcrcerrtege  of  respondents  who  preferred  each  of  the 
various  types  of  support  for  each  of  six  functions  which  might  be  performed  in  n tent. 

Tha  outside  frame  wes  the  preferred  support  for  each  function  listed  In  Fig.  13. 

The  Inside  frama  was  second  most  preferred  In  each  Instance,  while  the  po‘e  support  was 

least  preferred  in  each  case.  The  only  exception  to  clear  support  of  the  outside  frame 
Is  with  regard  to  the  commenri  post,  where  the  inside  freme  and  tha  outtide  frame  were 
drosen  en  epproxlmetaly  equal  number  of  times. 

Meintrninot  and  Repair 

In  an  attempt  to  gain  information  regarding  tha  current  ability  to  repair  tentage  in 
the  field,  quMtIoni  were  asked  about  tha  aveilability  of  tent  repair  kits  and  their  edenuacy. 
Reaction  to  the  concept  of  a permanently  etteched  repair  kit  was  elso  nvaluetvd. 

In  reiponaa  to  Question  16  ragerding  the  aveilability  of  repair  kits,  14%  of  the 

respondents  enswered  affirmatively,  48%  negatively,  34%  stated  they  did  not  know  if  kits 
were  avallebla,  and  3%  indlcateri  that  kits  ware  tometimas  available.  The  pattern  of 
responses  to  this  question  svould  make  it  appear  that  repair  kits  are  either  not  readily 
aval  labia  In  tha  fiald  or  are  not  highly  visible  if  they  ere  available. 
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Ptrc*nt»(«  of  RitponiM  Specifying  Eich  Type  of 
Support  M Eulett  to  Beck  Pick 


Type  of 

2 Men 

4-e  Man 

10  Men 

Support 

n“S1 

n-38 

n*¥ 

Iniide  Frame 

23% 

26% 

24% 

Out  Ids  Frame 

28% 

42% 

36% 

Polo 

49% 

33% 

41% 

TebIciS 


Pernrittg*  of  RwponiH  Spaclfylng  Etch  Type  of 
Support  M Eailett  to  PeiA,  Unpeck, 

Erect,  end  Strike 


Type  0. 

2 Men 

4-6  Man 

10  Man 

Larger 

Support 

n-71 

n*43 

n-44 

n-31 

Iniide  Frame 

30% 

40% 

39% 

36% 

Outside  Frema 

31% 

42% 

31% 

36% 

Pole 

39% 

19% 

31% 

29% 
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FIG.  VS  PFRCENTAGE  OF  RESPONDENTS  PREFERRING  EACH  TYPE 
OF  SUPPORT  FOR  EACH  OF  THE  FUNCTIONS  SPECIFIED 


Whan  atkBd.  in  Question  20,  to  evaluate  the  adequacy  of  current  kits,  when  eveilabla, 
25%  of  the  respondents  with  kit  exparlence  Indicated  that  the  kits  ware  adequate,  15% 
fait  the  kits  were  not  adequate,  1%  indicated  that  the  kits  were  sometimes  adequeta, 
end  59%  felt  unable  to  evaluate  adequacy.  Those  individuals  who  felt  that  tha  kits  were 
inadequeta  were  adted  to  specify  reasons  for  tha  inadequacy  or  were  esked  to  meke 
recommendations  for  improvements  of  the  kit.  Tha  majority  of  recommendations  centered 
upon  the  need  for  new  adhesive  for  inclusion  in  the  repair  kits.  The  current  cement 
was  rated  unservicable,  missing,  or  of  inadequeta  quantity  by  some  respondents,  whila 
others  expressad  e desire  for  a patch  that  could  be  used  with  cold-wet  materials  or  for 
self-edhesive  repair  tape.  The  need  for  e larger  kit  with  mora  repair  items  and  for  a 
zipper  repair  kit  wes  also  expresst'd. 

Table  19  presents  e summary  of  responses  to  Question  21  concerning  whether  tents 
should  have  permanently  attechad  repe'r  kits.  It  is  clear  the:,  in  each  case,  inclusion 
of  a permanently  attached  repeir  kit  Is  favorad  by  e majority  of  respondents.  Tha  concept 
receives  core  substantial  support  as  the  size  of  tha  tent  considered  increases. 

Respondents  were  esked  to  comment  on  thek  replies.  Reasons  cited  in  support  of 
inclusion  of  repair  kits  includad  lack  of  nermsity  to  turn  the  tent  in  for  repeir,  ability 
to  prevent  small  tsars  from  becoming  larger,  and  the  opinion  that  repair  kits  were  often 
left  in  supply. 

Objections  to  inclusion  of  permanent  repair  kits  included  the  opinion  that  ons  kit 
should  be  sufficient  for  mora  than  one  tent,  end  the  expectation  that  the  larger  tents 
would  be  used  in  areas  close  to  supply. 

Design  and  Materials 

The  number  of  panel  members  asked  to  respond  to  the  quastions  which  comprise 
this  section  '^^s  limited  since  it  was  felt  that  these  questions  required  considerable 
knowledge  of  tent  design  and  materials.  It  vait  therefore  decided  to  limit  responses  to 
these  questions  to  those  panel  members  who  were  expected  to  be  most  knowladgeabla 
concerning  this  subject.  1'herefore,  the  data  reported  in  this  section  era  unique  in 
comparison  with  other  results  in  this  report  In  that  these  date  ere  based  upon  responses 
solicited  from  only  13  of  tha  experts  on  tha  penel  - the  five  mountain  club  members, 
the  five  tant  menufacturars,  end  the  three  military  members  of  the  panel  from  the  U.S. 
Army  Natick  Leboretorias.  It  should  be  noted  that  not  all  tha  experts  responded  to 
every  quastion  in  this  section,  causing  some  variability  In  the  number  of  responses 
referenced  in  discussion  of  aach  quastion. 
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Triili  18 


PirOMitaft  of  RMpodMt  IncHotting  ■ Praftrano* 
RagMding  Pirmanantly  Atttohtd  Rapilr  Kin 
on  Tantt 


RMponM 

YES-Rf(Mlr  Kit 
ihould  b«  inached 

NO  — Rapair  Kit 
ihould  not  bi  ittachad 


Tant  Siia 

2 Man 

4-6  Man 

63% 

77% 

24% 

12% 

14% 

11% 

10  Man 
84% 
11% 


Don't  Know 


5% 


In  responie  to  Question  27,  which  asked  the  best  shepe  for  verious  sizes  of  tents, 
e majority  of  the  respondents  (5  of  7)  fevored  the  traditional  rectanguiar  tent  with  en 
A-shapad  top.  TN  others  favored  a helf-circular  cylinder  or  e design  that  wes  higher 
at  one  end  than  at  tN  other.  For  the  4-6  men  end  10  man  tents,  the  majority  of  the 
six  respondents  preferred  the  rectengular  A shaped  tent  In  eech  instance. 

Question  26  was  designed  to  determine  what  types  of  materials  the  experts  considered 
best  for  various  sizes  of  tents  which  were  to  be  men  trensportabie.  flip-stop  nylon  or 
decron  wes  unanimously  chosen  es  the  best  materiel  for  the  2 man  tent,  and  six  of  seven 
respondents  choi."-:  rip  stop  nylon  or  dacron  for  the  4 6 man  tent.  For  the  10  man  tent, 
three  preferred  decron  or  nylon  duck,  one  preferred  errny  duck,  one  preferred  7 oz. 
polyester,  and  one  was  undecided. 

Respondents  were  asked  to  state  their  preferences  regarding  the  best  material  for 
Tent  floors.  Coated  rip-stop  nylon  or  decron  wes  unenimously  preferred  as  the  bast  floor 
material  for  the  2 man  tent,  and  vinyl  coated  rip-stop  nylon  was  preferred  by  seven  of 
eight  respondents  for  the  4-6  man  tent  floor.  Half  of  the  group  of  eight  respondents 
believed  that  the  10  man  tent  should  not  have  a floor,  and  the  others  preferred  a floor 
of  vinyl  coated  dacron  or  nylon.  For  the  larger  tents,  a majority  of  the  seven  respondents 
ware  apposed  to  having  a fabric  floor.  Those  not  opposed  to  the  floor  preferred  vinyl 
coated  dacron  or  nylon  as  the  floor  material. 

In  Question  30,  the  expert  panel  wes  asked  whet  type  of  material  would  be  optimel 
for  tent  pegs  for  various  sizes  of  tents.  Eleven  expressed  opinions  on  the  best  material 
for  pegs  for  the  2 man  tent  — five  preferred  eluminum,  four  pre^ferrad  plastic,  and  two 
preferred  steel.  Results  for  the  4 6 man  tent  were  almost  tlie  same;  five  preferred 
aluminum,  four  preferred  plastic,  and  three  preferred  steel.  Aluminum  pegs  were  preferred 
for  the  10  man  tent  by  three  individuals,  plastic  by  one,  steel  by  three,  end  wood  by 
one.  Wood  and  steel  pegs  were  each  preferred  for  the  larger  tents  by  three  individuals, 
two  preferred  eluminum,  and  one  preferred  plastic. 

One  common  response  to  Question  31,  which  asked  the  best  method  for  attaching 
a tent  to  anchors,  was  guy-lines  with  adjustors  and  shock  cord  loops.  This  arrangement 
wes  recommended  for  2 men,  4-6  men,  10  man,  and  larger  tents,  as  were  ropes  with 
adjustable  locks  and  polypropylene  rope.  Nylon  cord  with  shock  cord  also  was 
recommended  for  all  except  the  larger  tents.  Metal  grommets  or  steel  rings,  ties,  elestic 
loops,  and  shock  cord  with  e loop  for  the  peg  were  recummended  for  2 and  4 6 man 
tents.  Other  recomrrrendetions  were  slip  lines  with  some  shock  absorbing  ability,  ties 
for  use  with  10  man  and  larger  tents,  the  use  of  grommets  and  beckets  to  attach  pegs 
to  the  tent  floor,  and  ropes  between  poles  end  pegs. 
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Section  Summary 

The  data  reported  concerning  the  optimal  support  for  tentage  without  regard  to 
specific  functions  indicated  that  the  outside  frame  was  preferred  in  the  2 man  tent,  an 
inside  frame  was  the  choice  in  the  10  man  tent,  and  that  respondents  chose  the  inside 
and  outside  frame  tents  an  approximately  equal  number  of  times  in  the  4-6  man  size. 
With  respect  to  back-packing,  pole  supported  tents  were  judged  superior  to  others  in  the 
2 man  and  10  man  sizes,  while  the  outside  frame  was  chosen  more  frequently  than  the 
remainder  in  the  4-6  man  category.  The  percentage  of  responses  specifying  each  type 
of  support  as  easiest  to  erect,  strike,  and  pack  were  mixed  in  the  2 man,  10  man,  and 
larger  sizes  of  tents.  In  the  4-6  man  size,  both  the  inside  and  outside  frames  were  preferred 
to  the  pole  support,  but  the  choice  between  the  two  preferred  frames  was  not  apparent. 
Responses  to  a question  regarding  specific  functions  to  be  performed  in  a tent  generally 
favored  the  outside  frame  tent  for  each  of  the  specific  functions  listed. 

The  responses  to  the  optimal  support  section,  then,  present  no  basis  for  choice  of 
one  type  of  support  as  superior  to  the  others  with  respect  to  all  functions.  Frame  tents 
appear  to  be  chosen  with  greater  frequency  when  functions  to  be  performed  inside  the 
tent  are  discussed,  but  pole-supported  tents  were  chosen  as  easiest  to  back-pack  in  two 
of  the  three  tent  sizes  considered.  Choice  of  support,  therefore,  apparently  depends  upon 
that  function  or  factor  considered  to  be  of  overriding  significance. 

Analysis  of  the  data  of  the  maintenance  and  repair  section  suggested  that  repair 
materials  for  tentage  are  either  not  readily  available  in  the  field  or  are  not  highly  visible 
if  available,  for  a large  percentage  of  respondents  did  not  know  if  repair  kits  were  available 
in  the  field  or  felt  that  they  could  not  adequately  evaluate  the  quality  of  the  kits.  A 
possible  method  of  alleviation  of  this  problem,  permanently  attached  repair  kits,  was 
favored  by  the  majority  of  respondents  in  all  sizes  of  tents  considered. 

The  majority  of  the  thirteen  expert  members  of  the  panel  chosen*  to  respond  to 
the  design  and  materials  section  preferred  the  rectangular  A-shaped  tent  in  all  sizes. 
Rip-stop  nylon  or  dacron  was  specified  by  a majority  as  the  best  material  in  the  2 man 
and  the  4-6  man  tents,  while  coated  rip-stop  nylon  or  dacron  and  vinyl  coated  rip-stop 
nylon  were  the  choices  as  best  floor  materials  in  the  2 man  and  4-6  man  tents,  respectively. 
Choices  of  best  material  for  tentage  were  mixed  for  the  10  man  tent  and  were  divided 
between  no  floor  and  vinyj  coated  dacron  or  nylon  as  the  choice  for  flooring  in  the 
10  man  tent. 


Tdiil*  4 


DttaMtd  Rmpcom*  to  Oumion  1 - Atpactt 
Liked  Bm  about  Tantaf* 

-2  Man  Tanti- 

Protaetion  from  bnvkonmant  (21X) 

Dry,  watarproof,  protect!  agalnit  rain 

Protection  from  weather 

Eerily  warmed 

Good  vantllatlon 

Floor 

Stable  in  wind 
Other 

Ean  of  Erection,  Striking,  Padtkig  163%) 

Eeiily  erected 

Eerily  itruck  and  foldtd 

Light  weight 

Small,  compact 

Eerily  carriad,  portable 

Adequate  Sv  ^ (8%) 

Adequate  ilza,  roomy,  for  personnel  and  gear 
Floor  area  unobstructed 

Mlsoaflanaous  1 8%) 


-4-6  Man  Tents— 

Protection  from  Environment  136%) 

Dry,  watarproof,  protects  against  rain 
Floor 

Easy  to  heat,  warm 
Wall  vantllatad 
Other 


n % 
6 6 
4 4 
3 3 
2 2 
2 2 
2 2 
3 3 


n % 
25  24 
3 3 

22  21 
7 7 

10  0 


n % 
6 6 
2 2 


n % 
5 11 

2 4 

3 6 

4 9 
3 6 
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Ttbl*  4 (cant'd) 


-A~9  Min  Tinti— 

(cont’d) 

Em«  of  Eractlon,  Striking,  St  Packing  (26%) 

K 

17 
4 
4 


Eetilv  ei'icted 
Light  weight 

Fold!  into  co’ivenient  lize,  compact 


Adaquati  Space  (23%) 

Roomy 

Eaty  movamant,  minimum  intida  pole,  or  outtida  frama 
Living  area  adaqiiata 

Miicallanaoui  (16%) 


—10  Man  Tanta— 

Protaetion  from  Environmant  (47%) 

Waterproof,  dry,  protecn  against  rain 
Good  protection  fiom  elements 
Warm,  eaiily  heated 
Good  ventilation 
Little  wind 
No  dust 

Ease  of  Eraetton,  Striking,  8i  Packing  (22%) 

Easily  erected 
Sturdy,  once  erected 
Light  weight 
Easily  packed 

Adaquata  Spaca  (18%) 

Roomy,  adequate  for  personnel  and  equipment 
Ease  of  moverr'ant  Inside;  No  center  poles 

Miscallanaout  (13%) 


n % 
G 11 
4 0 

2 4 


n % 
3 7 

3 7 

10  22 
3 7 

1 2 
1 2 


n % 
7 16 
1 2 
1 2 
1 2 


n % 
e 13 
2 4 


El 


s 


I 

t 

i 


! 

f 


1 


Ttbl*  4 (eont'd) 
-Largtr  Tinti- 

Prottedon  fr)m  Envlronimnt  (48%) 

W*t*rproof,  prot«ctf  tgainn  ri<n 
Wirm,  abliitv  to  bt  htitid 
Sturdy  irt  Mid  protoctt  (gtinst  wind 
Watttwr  rwlttint,  protect*  ag^loit  •teirwriti 
noil  (idM  up  w/nctting  for  aimm*r 
Not  nacntery  to  iImp  on  ground 


E«m  of  Ertntian,  Striking,  & Packing  (3%) 

EmIIv  artcted 
Spac*  426X) 

Adaqutta  ipaoe  for  parionnel,  equipment  and  work 

Mitcallanaoua  (23%) 

Eaiily  repaired  and  maintained 
Other 


n % 
4 13 
6 16 
2 6 
2 6 
1 3 

1 3 


n % 
1 3 


n % 
B 26 


n % 
2 6 
6 16 


I 


I 


I 


I 

j 

1 B2 


f 

1 

I 


I 

i 


i 


TebI*  6 


0«UII*d  Rmpohmi  to  OuMtlon  2 — Aipaets 
Llk*d  Lwit  tfaout  Ttntigt 

-2  Mmi  Tio1»— 

Ftllura  to  Protoc<  from  Environmtnt  (33K) 

LmKi  — not  witcrproof 

No  floor  or  protection  from  ground  water 

Poor  halt  ratentlon 

Othar 

Olffleulty  In  Eractlon,  Sulking,  and  Packing  (21%) 

Too  heavy 
Difficult  to  erect 
Too  many  parti 
Othar 

Inadequate  Space  or  Spaca  Arrangement  (40%) 

Space  Inadequate  for  porwnnel  end  gear 
Polai  pieced  Inconveniently 
Iniufficlant  height 
Othar 

Mlicallanaoui  (5%) 


— 4—6  Man  Tanta— 

Pelhira  to  Protect  from  Environment  (31%) 

Lack  of  protection  from  rein 
No  floor  or  protection  from  ground  water 
Tent  la  hot  In  un  — poor  ventilation 
Other 

□ifficufty  In  Eracticn,  Striking,  Packing  (3&%) 

Difficult  or  complex  to  erect 
Time  to  erect 
Difficult  to  etfike 
Too  heavy 
Too  bulky 


n % 
14  11 

12  e 

6 4 

11  9 


n % 
13  10 
3 2 

3 2 

B 6 


n % 
42  33 

3 2 

4 3 
2 1 


n % 

4 B 
2 4 

5 10 
4 8 


n % 
E 10 


6 16 
2 4 


S3 


T«U*  E (Co^L) 


Inidtquatt  Sin  or  S|»c*  ArrengMMtn  (10%) 

Too  «nall  for  pononnd  «Dd  g««r 
Othor 

MI*o*llin*oui  (24%) 

Orying  time  end  difficulty  In  itorege  when  wet 
Other 


—10  Men  Tenb— 

Inadequete  Protection  from  Environment  <38%) 

Tent  leeki  - not  weterproof 

No  floor  - protection  agelnit  ground  water 

Too  not  In  lun  - poor  ventlletlon 

Inadequate  protection  from  wind,  blown  duit  and  rein 

Other 

Oiffieulty  In  Erection,  Striking,  and  Pecking  (44%) 

Difficult,  complex  to  erect 

Too  heavy 

Too  bulky  end  large 

Too  many  parti 

Other 

Inadequete  Size  (8%) 

Too  email 
Other 

Mlieallanaoui  (10%) 


-Larger  Tenti- 

Fellura  to  Protect  from  Environment  (29%) 

Tent  leeki 

Doei  not  protect  agelnit  ground  water 
Rnin,  duet  blow  In,  ildei  blow  up 
Too  warm  In  lun,  cold  In  the  cold 
Cetwee  doein't  breath 
Other 


n % 

2 4 

3 8 


n % 
2 4 

10  20 


n % 

3 5 

5 B 

6 10 
6 10 
3 5 


n % 
13  21 
6 10 
4 7 

2 3 

2 3 


n % 
3 6 
2 3 


n % 

2 4 

3 6 

3 5 

4 7 

2 4 

2 4 


E4 


T*blt  6 (Cent.) 


Dlfflcohy  In  Erwrtlon,  Strikh)#,  Packbi*  (59%) 

Difficult,  compllc«*d  to  «r»ct,  itori 
Too  much  time  to  erect 
Too  heavy 
Bulky,  too  large 

Too  much  manpower,  too  difficult  to  handln 
Other 

MiueHmaoui  (11%) 


n % 
B 14 
3 E 
11  20 
7 13 
2 4 

2 4 
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T«btt  11 


Spadflc  ProbkiM  In  Ertcting,  Striking,  md  Picking  Tints 
—2  Mm  Tints— 


Cold  Wnthir  (14%) 

Mitir]il  - brlttli,  not  pllible  In  <»td 

Equipitient  difficult  to  opuriti  w/cotd  hmds  or  mittens 

Stikis  difficult  to  drivi  Into  froun  ground 

Other 


n K 

3 4 

4 5 

2 3 

2 3 


Wit  Wnthir  (6%) 
Difficult  to  erect  In  rein 


n % 
4 S 


Night  (12%) 

Pirts  difficult  to  locete,  difficult  to  tee  peg  holes, 
smell  parts  lost  latllv  et  night 

Terriin  (B%) 

Stakes  don't  hold  In  soft  ground 
Ground  too  herd  to  drive  stakes 
Finding  suitable  ground  for  poles 

Tint  Equlpmmt  (21%) 

Too  many  parts  end  itakas 
Locating  small  parts  for  ainmblv 
Loose  (unsecured)  tent  equipment 
Other 

Miscallanaous  (1B%) 

Crew  training  and  experianoe 
Breaking  and  rolling  Into  halves 
Other 

Mona  (23%) 


n % 
S 12 


n % 
2 3 

1 1 
1 1 


n % 

3 4 

4 5 

3 4 

6 e 


n % 

3 4 

4 6 

5 10 
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Tibit  11  (Cent.) 


-4-®  M«fi  Tfnti— 

Cold-wat  wMtfMr  ^^3%) 

Difficult  to  drive  ftikn  in  frozen  ground 
Ropee  difficuit  to  undo  in  the  cold  or  wet 
Tart  matarlai  not  pliabla  in  the  ooM 

Night  <13%) 

Difficult  at  night 

Terrain  (4%) 

Polat  not  iultabia  for  terrain 
Tant  Equipment  (22%) 

Too  many  looie  parti  to  locate,  atsambie,  and  pack 
Too  heavy  to  be  handled  eaaily 

Wind  (4%) 

Wind 

Mlacallaneoui  (16%) 

Manpower  requirement 
Other 

None  (261M 


-10  Man  Tenb- 


Cold  Weather  (20%) 


n % 
1 4 

1 4 

1 4 


n % 
3 13 


n % 
1 4 


n % 
4 17 
1 4 


n % 
1 4 


r.  % 

2 6 

2 9 


n % 
1 3 
6 14 
1 3 


Difficult  at  aub'Zero 

Tant  malarial  not  pliable  for  packing,  ate. 
Difficult  to  drive  itakea  In  frozen  ground 
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Wdt  ¥Math«r  (9%) 


TAI«  11  I Cent.) 


n % 

1 3 

2 6 


Rot)««  dilficuK  <0  undo  Mtiin  cold  or  wa* 

Too  heavy  when  wet 

Niflht  (11%) 

Difficult  et  night  due  to  no,  of  polet  end  Aakii 
Wind  (8%) 

Wind  ncakei  erection  difficult 

Tent  equipment  (23%) 

Too  large  — ilze  makes  herd  to  handle 

Too  heavy  to  t«  handled  conveniently  (by  a few  men) 

Too  much  hardware  to  be  found  end  awambled  - requires 
too  many  men 

Miscellaneous  (11%) 

Manpower  requirement 

Requires  trained  crew  for  facility 

Other 

Nona  (17K) 


-Larger  Tents- 


Cold  weather  (17X) 

Tani  materiel  brittle  In  cold 
Difficult  to  drive  pine  into  frozen  ground 
Difficult  to  handle  .vn.ll  items  w/gloves 
Difficult  at  night  In  sub-zero 

Vat  weather  (13%) 

Difficult  or  inconvenient  to  erect  in  rain  a'  ' mud 
Rupee  hard  to  undo  In  cold  or  rain 


n * 
4 11 


n % 
3 S 


n K 
3 8 

2 6 
3 9 


n K 
1 3 

1 3 

2 6 


n % 
2 7 
1 3 
1 3 
1 3 


n % 
3 10 

1 3 


6B 


labl*  11  (Cent) 


Night  (10%) 

Difficult  to  «r»ct  tt  night 

Lightt  a naoaultv  for  araction  at  night 

Equlpmant  (30%) 

Too  large  - difficult  to  handia  

Too  heavy  to  be  handled  conveniently  (by  a few  man) 
Too  much  hardware  - poles,  pegs 

Mlicallanaoui  (13%) 


Too  much  time  required  for  erection,  etc. 
Tent  poles  did  not  remain  straight  In  wind 
Other 


n % 

1 3 

2 7 


n % 
4 13 
3 10 
2 7 


n % 
1 3 

1 3 

2 7 


h'one  (17%) 


Tab)*  14 


Spacifiv  Rtaaoru  for  Favoring  or  Not  Favoring 
Incluiion  of  Floors  in  Various  SIzas  of  Tants 


-2  Man  Tonts- 


Favorabla  Commants  (82) 

Warmth 

Protaction  from  ground  ivater  or  dampness 
Protection  from  insects  end  rodents 
For  protection  while  sleeping  on  ground 
For  protection  from  wind 
Other 

Unfavorable  Commants  (23) 

Too  much  bulk  and  weight  would  be  added 
Ponchos  can  be  utilized  for  the  purpose 
Not  need 
Other 


-4-6  Man  Tents— 


Favorable  Commants  (70) 

Warmth 

Protection  from  ground  dampness  or  water 
Protection  from  insects  end  rodejits 
Protection  from  wind 
For  sleeping  on  ground 
Other 

UnfavorebI*  Commants  (9) 

Too  much  bulk  end  weight  added 

Not  need  or  nvcessery 

Other 


n % 
9 11 
36  44 
13  16 
6 7 

5 6 

13  16 


n % 
6 26 
3 13 
5 22 
9 39 


n % 
6 11 
31  44 

10  14 

5 7 

5 7 

11  16 


n % 

3 33 
2 22 

4 44 
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Tibl*  14  (ConO 


Fimtabh  Commanlt  (57) 

Wermth 

Protection  from  ground  dampneti  or  drainage 
Protection  from  ineecM  and  rodents 
Comfort  and  unspecified  protection 
Protection  from  wind 
Other 

Unfavorable  Comments  (23) 

Use  cots  the  majority  of  the  t<me 
Would  involve  Increases  in  weight  and  bulk 
Too  difficult  to  clean 
Other 


-Larger  Tanti- 


Fsvorable  Comments  (41) 

Protection  from  ground  dampness  or  water 
We-mth 

Comfort  end  unspecified  protection  for  man  and  his 
equipment 

Protection  from  rodents  end  Insects 
Keep  equipment  end  inside  clean 
Other 


n % 
6 11 
26  46 
5 9 

4 7 

3 B 
13  23 


n % 

7 30 
4 17 
2 9 

10  43 


n % 
19  46 

6 15 
4 10 

3 7 

2 B 

7 17 


Unfavorable  Comments  (29) 

Most  uf  time,  sleep  on  cots 
Incres-id  weight  and  bulk 

Questionable  floor  ou'^biiity  end  consequent  expactad 
repair 

Unnecessary 
Difficult  to  cleen 

Consequent  inability  to  traffic  heavy  equipment  through 
Other 


n % 
6 21 
9 31 
2 7 

6 21 
2 7 

2 7 

2 7 
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QUESTIONMIRE  ON  HJUf-FOR£ABI£  FIELD  SHELTERS 

Prepared,  by  tha  Honan  Factors  Qroup 
US  ARNI  NATICK  LABORATORIES 


INTRODUCTION 


The  Arjny  Is  initiating  development  of  a new  integrated  family  of 
shelters  to  provide  environmental  protection  for  militajy  personnel  in 
the  field*  The  US  Army  Natick  Laboratories  have  been  assigned  the  re- 
sponsibility for  developing  a family  of  portable  field  shelters  idiich 
can  be  back-packed  when  necesaary,  without  undue  strain  on  the  soldier. 
These  shelters  will  include  a one  or  two  nan  tent,  another  for  U to  6 
men,  a general  purpose  ten  nan  tent,  and  a Comand  Post  tent  with  space 
for  about  ten  men. 

The  Human  Factors  Group  at  NUBS  is  atudyihg  problems  related  to 
the  design,  construction  and  uae  of  these  shelters,  including  their 
habitability,  the  human  needs  they  must  satisfy,  the  protection  tiiey 
fumiah  the  aoldler  and  his  equlpnent,  and  their  suitability  for  the 
military;  activities  which  will  be  counted  lii  them. 

Intervlawa  are  being  held  and  this  questionnaire  ia  being  circu- 
lated to.aecure  additional  information  and  opinions  regarding  tent  and 
shelter  characteristics  and  a a yet  unsolved  problems.  Your  cooperation 
in  answering  the  queatlona  which  follow  will  be  appreciated.  You  are 
urged  to  volunteer  additional  information  and  to  camment  freely  on  any 
problems  which  you  think  are  ijiQJortant.  You  are  not  expected  to  answer 
any  question  which  Is  outside  of  your  experience  or  knowledge.  Leave 
any  such  questions  blank. 
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Nana  of  Organization! 


Paraonil  Data 


Rank  or 
Tltla 


Addraae: 


Height! 


_Welght!_ 


Suit  coat  elza! 


Civilian  Occupation! 

laare  of  KUlUry  Service! _M0S  No. _M0S  Tltlei 

leare  of  experience  dealgnlng  tentei 
Xeare  of  experience  manufacturing  tente! 

Mon  the  of  oxperlenee  ualng  tenta  Exploring  Military  Family  Mountain  Othe; 

under  the  condltlona  below!  expeditions  Use  Camping  KUclnji 

Wet-warm  or  hot-humlds 

Deeert  (Hot-diy)! 

Tengwrata  Susnart 

TeagMrata  Vinter  (Cold-wet)! 

Arctic  Suamer! 

Arctic  Winter  (Extreme  cold -dry )i 

Circle  elae  and  type  of  tente  ueedi  2 man,  man,  10  man,  larger  tante. 
Name  or  deecrlbe  briefly 

the  tente  uaedi 


lonal  consnanta  on 


Have  you  over  carrlad  a tent  on  a parachute  lES  no  . 

vas  lES,  deecrlbe  your  Btperlence  in  jumping  with  the  tent! 


your  anemr 


J 
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Desirebla  Oaneral  Crltarli  for  T*nt«  Daalgnad  for  Back-Paeklng 


Llated  btlmr  ar«  a mibar  of  eritarla  iihloh  oan  b«  appllad  to  tanta  daatgnad  to 
ba  back-paokad  and  uaad  In  all  ollaatlo  oondlttona.  Raad  aaoh  atataaant  and 
daclda  hew  naoaaaarjr  and  Important  aaoh  oluraotarlatlo  la  In  an  Idaal  baa  s-packad 
all-waathar  tant.  Than  chooaa  tha  alght  moat  Ijiportant  oharaotarlatica  from 
among  thoaa  llated  on  thla  paga  and  nark  aaoh  with  a check  in  tha  apaca  provided. 
After  you  have  chaekad  8 aUtananta,  HAKE  A SECCtB  OIBtCK  OPPOSITE  THE  FOUR  HOST 
DtPORIAKT  OF  THE  8 CHECKED  STATEMEMtS. 

flight  weight,  even  whan  wot. 

Small  bulk  whan  packaged  for  ahlpplng. 

^Snall  bulk  whan  folded  for  carrying. 

Protecte  aoldlar  agalnat  anvlronaantal  atraaaaa. 

^Tont  material  la  flame  reaietant. 

Eaay  exit  In  caaa  of  flra  or  attaok. 

^EaaUy  & qulrkly  araotad  and  atruok  with  avallabla  toole. 

Convanlant  to  handle  and  adjuat. 

^Rlght  alze  for  the  number  of  oooupanta,  their  gear,  and  tha  functlona 

to  be  parfomad  In  tha  tent. 

^Protacta  atowad  aqulpaant  from  danaga  by  tha  anvironaant. 

Besy  to  maintain  and  kaap  clean. 

Adaquate  ventilation,  avan  In  rainy  weather. 

Tent  la  durebla  anough  for  a lx  montha  oontlnuooa  field  uaa. 

Illumination  la  edaquate  for  aotlvltloa  to  ba  performad  In  tha  tent, 

day  or  night. 

Adequate  blackout  provlalona. 

Afforda  or  pamlta  auitabla  camouflags,  world-wide. 

Tant  haa  good  military  appearanoa. 

Tent  la  etabXe  In  tha  wind. 

^Tent  materiala  do  not  comillcate  wounda. 

Tant  la  auitabla  for  many  uaa a. 

HAVE  T0(J  CHECKED  8 3TAH«ENTS  AND  DOUBLE-CHECKED  h STATEMENTS  ON  THIS  PAGE? 
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SpscLflc  Crit«rU  and  Daalgn  Paaturaa  for  Tanta  Daalgntd  for  Baolc-Ftokijig 


Llatad  belbv  tra  a nwbar  of  raora  apaolflo  orltarla  idiloh  can  be  applied  to 
tenta  dealgned  to  ba  baok-paokad  and  uaad  in  all  ollnatlo  condltlona.  Raad 
aech  atataaiant  and  daolda  hov  naoaaaaiy  and  li^rtant  that  charactarlatlc  la 
In  an  ideal  baok-paokad  all-waathar  tant.  Than  ohooaa  tha  alxtaan  apaj  Im- 
portant bharaotarlatloa  from  among  thoaa  llatad  on  thia  page  and  tha'naxt 
end  mark  each  with  a check  In  tha  apaoa  provldad.  After  you  have  checked  16 
atateananta,  MAKE  A SECOTO  CHECK  OPPOSITE  THE  8 HOST  IMPORTANT  OF  MB  16 
CHECKED  STATEMENTS, 


Tent 

Tant 

Tent 

Tent 

_Tent 

Tent 

Tent 

Jent 

_Tant 

Tant 

JTont 

JTent 

_Tent 

JIant 

JTent 

_Tent 

_Tent 

_^Tent 

JTent 

Tent 


protecta  aoldlar  againat  rain, 
proteota  aoldler  egelnat  ground  water, 
protecta  aoldler  egelnat  enow, 
protecta  eoldiar  egelnat  wind, 

protecte  aoldler  agelnat  moaqultoee  and  other  Ineecln, 

protecta  aoldler  againat  anakea. 

halpa  to  keep  the  aoldler  warn  In  the  cold, 

halpa  to  keep  tha  aoldler  cool  In  beat  and  aunahlna. 

la  conpatlbla  with  atandard  load-carrying  equlpeiant, 

provldae  for  drying  clothae  Inalda, 

haa  two  axlta, 

la  eeey  to  patch  end  repair, 

cloaurea  are  oeay  to  operete  with  arctic  handwear. 
cloaurea  work  reliably  et  extreme  aub-aero  temperaturea . 
fumlahee  dealrebla  visual  envlronaant. 


la  quiet. 

material  la  free  from  unpleaaant  odore. 
can  be  erected  on  any  terrain, 
can  be  erected  q^ilokly,  even  In  the  dark, 
haa  tnlnlnun  number  of  etakea  and  ropea. 


(CONTINUED  ON  NEXT  PAGE) 
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specific  CriteTiR  (Continued). 


_Tent  hag  imtIwib  Inalde  cpace,  onobttruated  polea. 

_Twx't'  can  be  aasved  from  place  to  place,  fully  aaaembled. 

_AU  tent  polea  or  frene  nenbera  are  etandird  and  mexlnally  Interchangeable. 

_AU  other  tent  hardware  and  parte  are  atandard  and  Interchangeable. 

_A11  hardware,  tent  pega,  and  other  parte  are  "captive"  to  prevent  loas. 

_Shock-cord  auapenalona  are  uead  to  laprove  the  reelatance  of  tent  to  wind. 

_Tent  hardware  and  parte  do  not  become  brittle,  even  at  extreme  aub>zero 
“tomperaturea. 

_If  the  tent  haa  e floor,  there  le  a drain  or  zippered  opening  In  tha  floor. 

Tent  floora  are  waterproof  and  durable. 

_A11  tent  luterlala  are  highly  water  repellent,  but  tha  walla  breathe 
"to  prevent  condeneatlon. 

_Mlniiaum  Increaae  In  weight  whan  tent  la  wet. 

The  tent  materiel  la  mildew  realatant. 

The  phyalcal  character latlca  of  the  tent  materiel  are  minimally  affected 
~^y  long  parloda  of  outdoor  expoaure. 

_Ihe  weight  and  atrength  of  tent  matarlale  are  minimally  affected  by 
proceaaingj  flnlahlng,  and  traatmenta. 

_AU  hardware,  olosuraa,  and  small  parte  are  corroalon  realetant. 

_AU  hardware,  closuree,  and' small  parts  are  lightweight. 

_Color  inalde  the  tent  is  not  oblaotlonabla  to  users. 

_Tent  fabric  ramaina  flexible  at  extreme  aub-zsro  teirperaturas. 

_Tent  haa  no  unfavorable  emotional  Impact  on  occupanta. 

Tent  provldee  ior  croaa  'ventilation,  when  needed. 


HAVE  YCU  DQUBIZ  CHECKED  THE  8 MOST  DtPORTAMT  SIATDIENTE  OK  PAGES  U ic  $7 


66 


6 


1.  Llet  tvt'  or  nor*  things  you  have  llksd  baat  about  aaoh  alia  tant  which 
you  have  uaad.  Grose  out  elsss  i61oh  you  have  not  uead.  Name  tanta 
If  poaelble. 

2 nani 

U-6  nant 

10  nant 

Larger  tents  i 


2.  List  two  or  more  thlnge  you  have  disliked  most  about  each  else  tsnt  you 
have  used.  Cross  out  slzee  which  you  have  not  uaad.  Name  tents  if 
possible. 

2 man: 

li-6  man: 

10  mam  

Larger  tentei 


3.  Place  a check-mark  In  each  column  for  each  size  tent  which  failed  to  protect 
you  agalneti 

(Cross  out  alaee  you  have  not  used) 


rain: 

snow: 

dust: 

wind: 

cold; 

heat: 

sun: 

2 aun 

ti-6  man 

10  man 

larger 

If  anj'-  tent  failed  to  proteci  In  enj*  way,  How7_ 


How  do  you  think  the  Inadequacy  can  be  remedied?. 
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la  a tant  Cly  or  tant  llnar  naedad  for  aaoh  alia  tent  under  aach  of  the 
foU<nrlj>g  oondltlona?  Oroaa  out  aliaa  of  taata  not  uaad  and  condltlona  not 
exparlanoa'd.  In  aaoh.  raralnlng  ipaaa  vhara  jroa  think  a tant  fly  or  llnar 
would  be  naadad,  wrlta  "fly"  or  "llnar",  dapaadlac  on  which  you  conaidar 
heat  for  that  oonditlon  end  alae  tant. 


Wat-vana  or  hot-hwldi  

Daaart  (Hot-dry)  I 

T«iperate  Sunjnari.  ______  

Tenjjerata  Wlntar  (Cold-wet)j  

Arctic  Sumneri  **  ' ~ 

Arctic  Winter  (Extroine  cold-dry) « I ~ I 

$,  The  three  Amy  tent  alzaa  llated  below  at  the  right  provide  the  amount  of 
floor  space  Indicated  for  each  aian  and  hli  aqutpnant  (weapon  and  paraonal  gear). 

Under  aa<^  of  the  condltlona  llatad  below  at  the  left,  do  you  consider  the 
amount  of  space  per  man  for  each  slaa  tant  to  be  "too  large",  "too  small",  or 
"about  right"?  Chaok  your  answer  for  aaoh  tant  uaad  under  aach  condition 
experlanoed. 

Tant  alsai  i 2 nan 


Wat-wam  or 
hot -humid 


6.  In  your  opinion,  what  percentage  of  the  floor  space  of  aach  of  the  following 
tenta  shculd  permit  atandlrg  erect? 


l(-6  nant 


Comand  Poatt 


Larger  tenta i 


8 


7.  How  long  do  you  think  ■ i min  tont  ahoBld  b#7 

Now  wld*7  . How  bUb? 1 

8.  War*  tbara  any  problaw  In  iv^oklng,  «r«otla(,  atrlklng  and  paoklng  tanta  of 
tha  following  alaaa,  partloularly  at  nl^t,  la  tb«  rain,  or  at  aab-aaro  taa^ratoraa? 
Croaa  out  tant  aliaa  not  uaad,  Llat  tha  worat  problaaa  flrat.  (Contlnua  on  baotc 
IT.you  naad  aora  iqpaoa.) 

2 nani 

b-6  aani 
10  mans 
Lirgar  tanta  i 

9*  Can  you  aoggaat  any  changea,  coding  aohanaa  or  naw  mathoda  which  would  naka 
It  aaaiar  to  unpack,  araot,  atrlka,  and  paok  tanta  of  tba  following  aizaa, 
particularly  at  night,  in  tha  rain,  or  at  aub-aaro  tae^raturaa? 

2 nani 

b-6  nani 

10  mam 

Largar  tanta t 

Mora  afflolant  Mthoda  of  ercoitng  U atn  and  largar  tanta  would  ba  partioulairly~ 
usaful. 

10.  In  your  opinion,  ahould  tha  alia  tanta  Uatad  balow  hawa  floora?  In  laoh 
row,  anawar  by  clroltag  'Tai"  or  '^o".  :H)an  tall  why  you  gava  that  inaaar. 

2 atnt  ZSS  NO  Why?  

b-8  mam  IBS  NO  Why? 

10  mam  XZS  NO  Why? 

largar  tantat  lES  NO  Why? 

11.  How  many  opaninga  ahould  aioh  ilaa  tint  havt  for  antry  and  azlt? 

2 mam 

b*6  mam 


10  nani 
largari 


r 

I 

( 


12.  Ara  tha  antry/ixlt  openlj;ig«  provlilad  lii  tanta  you  hiva  used  adaquata  ir 
aLze,  aliapaj  and  typa-of  oloaure?  Croaa  out  tant  ilzes  not  used.  If 
Inadaquataj  bow  era  tlugr  waatlsfaotory? 


2 mani 

YES 

SO 

!;-6  man: 

YES 

NO 

10  nan: 

YES 

NO 

Larger  1 __ 

YES 

NO 

13>  ^ your  opinion,  la  KUeqUlto  netting  for  tant  doore  and  windows  necessary 

for  comfort  end  health  under  t'la  following  oondltione?  Answer  f(ee)  or  N(o). 


i. 

i 

i' 

! 

! 2 man: 

Wet-warm 

cr 

hot-humid 

Desert 

(Hot-dry) 

Teagwrata 

Suamr 

Tcqparate 

WlnUr 

(cold-wet) 

Arctic 

Summer 

Arctic  'Winter  j 
Extrema  1 
(cold-dry)  1 

U-6  nan: 

1 10  man) 

1 larger  tentei 

xU.  What  type(e}  of  closurae  dc  you  think  are  bast  for  entry/exit  openings  of 
tente  intended  for  World-Wide  use  in  eich  of  the  eiiee? 

2 Ban* 

l»-6  nant 

10  man»  

Larger  tents:  _____ 

IS-  If  a tant  is  to  ba  used  as  a Coaiaand  Post,  how  ijnportent  are  lightproof 
double  doore?  Clrole  one  tnawar,  (Omit  this  queetion  if  you  have  not  had 
military  experience). 

AIKAYS  NECESSARY  USUALLY  NECESSARY  SOffiTWES  NECESSARY  NEVER  NECESSARY 
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H 

i 

I 


I 


I 


16.  In  TOUT  opinion,  how  many  vantUatlon  opanlnc*  (hoiild  there  be  end  idiere 
ehould  they  be  looettd  In  eeoh  elie  tent  Intended  for  world-wide  uee? 

li'nnber  Inoetlon 

h-6  mem 
10  mam 

17.  In  each  of  the  foUoving  tent  tisaa,  what  provieion  ehould  be  rude  fori 

drying  clothing,  inetaUing  ctomea,  & other  eeaentiel  fVuictiona? 

2 Bern  ___________  ________________ 

h-6  rasni 

10  mam  ' 

18.  What  color  would  you  prefer  for  tha  laalda  of  each  tent?  (VAilte,  pietel 
colore,  brown,  blue,  (^en,  gold,  red,  blaok,  end  yellow,  or  other  oolor.) 

2 mam  ■ 

h-6  mini 

10  mam 

larger: 

19.  Are  tent  repair  kite  actually  available  in  tha  field  when  needed  to  repair 
minor  damage  which  eomatlnee  oceure  to  tentege?  (Drew  e oirele  eround  your  tnewer.) 

lES  NO  DCfl'T  KNW 


20.  Are  preeent  tent  r^uir  kite  edeijuate?  Circle  enawem  YES  NO  DON'T  KNCW 
Whet  additional  Ijiprovemante  are  needed? 


u 


21.  .In  TOUT  opinlon>  ahould  Uia  following  iIm  t«nt«  h«v(>  a oinall,  llght-mlght, 
<irMnan^.l7  attaohad  rapalr  kit?  Clrelt  ona  tnawar  in  aach  row. 

CCKHENTS 


2 nani  TES  KO  IWCEIIU3M  _ 
b-d  Hint  TKS  HO  CHCERTLXN 
10  mint  TES  NO  tlHCERtUH 


22.  Chaek  one  anawer  ji  aach  row  to  lnd''.at<t  what  you  think  la  tha  bast  type 
of  ewpport  for  ai 

Inalda  frai*-  Outelda  frame  Polo  t3T>a  No  dlffwonoe  No  opinion 
2 man  tents  ' ‘ 

l*-6  nan«  __  — — — 

10  mani 


23.  In  yo-jr  opinion,  whloh  type  of  tent  of  each  elxe  would  be  eaelaat  to  back-pack? 
Check  onj  anawar  In  aach  row. 

InelL’c.  fraaa  Cutalda  frana  Pole  type  No  dlfforanca  No  opinion 

2 mtnj  ^ 

L-6  nant  ” — — ________ 

10  uanj  ■ “ " 


2l.  Li  your  opinion,  whloh  type  tent  of  each  alia  would  bi  eaelaF-^  to  unpack, 
erect,  >it'.  Ika,  t id  pack?  Check  one  anawar  In  aach  row. 

Inalda  frame  Outelda  frana  Pole  type  No  dlffaranca  No  opinion 

2 sani  ' 

li-6  nant  _________ 

10  rant  — — 

Larger  tantet'*  ' 


25.  Tente  are  loimiimly  uaad  for  apaolflc  puipoaee  auoh  ae  thoee  Hated  at  the  left. 
Add  any  other  apectflc  uaee  and  then  check  your  opinion  of  the  beet  type  of  tent 
nipport  for  each  purpoaet 

Injlde  frtiaa  Outelda  franri  Pole  type  No  difference  No  opinion 

Sleeplngi  I 

CoBBand  poalt  “ ________  ______ 

Cosnamlcatlxmei  - 


Storage: 
Cookl^i 
Eating I 
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26.  List  any  ways  (not  previously  nentioiladl  In  which  you  think  the  size  tents 
vdiich  ypu  have  used  could  be  iJTqptrovad.  OontillWM  on  back  if  you  need  more  space. 

2 man:  Used  Not  Uaed.  . ■ . 


13 


27.  VIhat  do  you  think  la  the  beat  ahape  IdT  jU 

2 man  tent?  * 

U-6  nan  tebt?  • 

10  man  tantf  • ■ 

28.  Man-tranaportable  tenta  of  the  alaaa  llalad  below  are  needed  for  uae  tsider  all 
condltlcttia  of  climate  and  terrain.  In  your  of InloBj,  what  would  be  the  beat  material 
for  each  alae?  Be  aa  apeciflc  aa  poaalbla. 

2 nans  ' ' . • . ■ 

U-6  mans  ■ 

10  nans  ^ 


29,  In  your  opinion,  what  would  be  the  blat  door  material  for  tenta  of  each  of 
the  following  alzea?  (Anawer  ''None”  for  any  alae  idilch  ahould  not  have  a floor.) 

# 

2 mans  . . ■ 

U-6  nans  ■ ' 

10  nans  • 

I 

Larger:  ' 


30.  liAilch  material  (wood,  ateel,  plaatio,  aluminum,  or  other)  do  you  think  would 
be  the  beat  for  tent  pega  for  uae  with  the  following  alaea  of  nan-trani|Sortable 
tents? 

2 man  tents  , 

U-6  mans  - 

10  nans  ^ 

Which  material  would  be  beat  for  pega  to  uee  with  larger  tente? 


Jl.  Ih  your  opSislem,  what  la  the  beet  methodl  for  attedilng  a tent  to  anchors? 
2 nans 

U-6  mans  


10  mans 
Larger  tents s 


